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PROCEEDI NGS

LI EUTENANT COLONEL LAPAN: Good norni ng,
| adi es and gentlenen. |'m Marine Corps Lieutenant
Col onel Dave Lapan. | work in Public Affairs for the
Ofice of Secretary of Defense. This is the second and
final open neeting of the Panel to Review the V-22
Program

Now, the purpose of today's session is for
the Panel and its staff to conduct deliberations in
advance of submtting its final report to the Secretary
of Defense. The Panel will not take questions or
coments from nenbers of the audience. Public input was
t he purpose of the first neeting. |If you have any
guestions, please direct themeither to ne or to the
Panel 's executive secretary, M. Gary G ay.

The Panel is conposed of four nenbers:
retired Marine Corps General John R Dailey, who is the
Panel chairman; retired Air Force CGeneral J.B. Davis; M.
Nor man R. Augustine, and Dr. Eugene E. Covert.

The Panel has a staff of four: M. Gary
Gray, who | nentioned, is the executive secretary;

Col onel Rick Schwartz, who is the representative of the

Marine Corps; Colonel Andy Steel, representing the U S
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“Air Force; and M. Bryan O Connor, who is the technical

consultant for the Panel.

Menbers of the nedia that would like to
t ake photos of the Panel nenbers or staff should first
coordinate with either Dr. Hector Nevarez, who is
standing here in the front, or ne, so as not to disrupt
t he neeti ng.

Thank you for your cooperation, and thank
you for being here today.

General Dailey, sir.

GENERAL DAI LEY: Ckay. Thank you, Dave.

Could I have the first slide.

For the benefit of the press, and al so
t hose of you who are in attendance today, |I'd like to
review the activities of the Panel to get us to this
point. W started with the conm ssioning of the Panel on
the 15th of Decenber, a pre-brief wth the Deputy
Secretary of Defense on the 28th of Decenber, and then
began our fact-finding activities on the 11th of January.

This consisted of getting briefings from
the Marine Corps in terns of the requirenent and the
ability of the aircraft to neet the requirenent fromthe

Program Manager and the status of the program as he saw
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it. W talked to GAO W talked to the test fol ks, and

we talked to NAVAIR  We then devel oped a set of issues

t hat we had devel oped t hroughout the entire process, but
t he next phase was to go through the m shap briefings and
to continue our data-gathering.

We then, in March, spent a week on the
road wwth visits to the training squadron at New Ri ver,

t he Speci al Operations Command, where we got a
reval i dation of the requirenent as they saw it, and then
to Bell Helicopter in Fort Worth and Amarill o, and then
up to Boeing Helicopter in Philadel phia.

On the 9th of March, we conducted an open
nmeeting to give anyone who had an opinion that they
wanted to present to the Panel the opportunity to do so.
We then went back into fact-finding.

And one of the things that | should stress
here is that at each stage, and actually continuously
t hroughout this tinme frame the staff continued
researching the issues. W would cone up with an issue
and then they would do the research necessary to
determ ne the facts associated with that particul ar
I ssue, and so it's been a very busy tinme for the staff

particularly, and the Panel.
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Then we broke into subpanels based on the

nunber of issues we had and the subjects, and we have
been working at the subpanel |evel now for the | ast
nonth, to where we have devel oped the issues with a

di scussion, a conclusion, and reconmmendation(s). And our
purpose today is to discuss the concl usions and
recommendations to ensure that all nenbers of the Panel
agree wth them as stated.

W are now at today's neeting, which is
our final open neeting before we nmake our presentation to
the Secretary of Defense on the 24th, but the information
that we review here today will constitute the report that
we present to the Secretary.

W will then work to get the final report
publ i shed and on the Web by the 30th of April. And we
have congressional hearings on the 1st of May with the
Senate Armed Services Commttee and the House Arned
Services Commttee where we will use this sane
I nf or mati on.

So today is where we bring it all together
as a Panel. As | nentioned, we've been working at the
subpanel level up until this tine.

So we're ready to proceed now.
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And, Bryan, are you ready to...

MR. O CONNOCR.  Good norning, gentlenen. |
have four issues I'mgoing to bring forward. Again,
these are potential conclusions/recomendations that have
cone out of the subpanels. The first one is in the
safety area.

In fact, we're going to cover these in the
order of safety first, and then conbat effectiveness.

And | will talk right now about crashworthy fuel cells,
flight control systemreliability, what we | earned from
the Vortex Ring State issue, and crew qualifications for
OPEVAL, before I'll hand it over to Col onel Schwartz, who
will take it fromthere. And then you'll see us getting
up and down, presenting as we go along in the areas of
safety. And on the next slide, you'll see there are
several issues on conbat effectiveness, and then
progranmatics, and then at the end we'll|l have sunmary
recommendat i ons and di scussi ons.

The first safety issue is one that canme up
a couple of tines in our reviews, and that was
crashworthy fuel cells. The issue here is that we have
three types of fuel cells out there. The first one, in

the first couple of LRIP lots -- that's aircraft 1




© 00 N o g b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 6

‘through 11 in LRIP -- in the Low Rate Initial Production

aircraft, were extensible fuel cells, a special design
that fills the contai nnment of the sponsons.

The second group went into lots 3 and 4.
Al t hough that original fuel cell had passed its drop
test, it was not in a sponson, so it was not a conplete
test. The redesign gets rid of the extensible fuel
cells, puts themin the sponson. The test for that set
of fuel cells failed. Those fuel cells started | eaking
when they were dropped the 65-foot drop test.

So the third redesign is effective from
aircraft 30 and beyond, the very last aircraft of lot 4
and beyond.

And the real issue here is that in order
to justify continuing to fly with those earlier fuel
cells that were partially tested or that actually failed
the drop test, risk assessnent was done by the Programto
justify that. The Programdid recommend to proceed in
that way. And the training squadron told us on visit
that they did not understand the rationale for keeping
t hose non-conpliant fuel cells, and so it's a
communi cations problemon top of the technical issue.

DR. COVERT: Bryan, excuse ne. It m ght
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~be hel pful for nme and for others to define what the risk

assessnent is for category 1D. In other words, what's
the probability of --
MR. O CONNOR: Ckay. The way the Program

categori zes risks, the "1," "2," "3" nmeans how critical
the potential effect mght be. "1" is the worst -- that
Is, loss of |ife or aircraft. "2" would nean maj or
damage.

When you see the "A/" "B," "C', "D, "
you' re now tal king about the probability that this could
ever result in that effect. The "D' is, of course, the
fourth one down, which neans it's a renote probability.
And the way the Programdoes that is if there's any way
t hat anybody can consider that sonething |like this could
happen in the life of the program which would be several
mllion flight hours, then it goes into the "D' box.

So this is one where it could cause | o0ss
of life or crewin the life of the program

DR. COVERT: Thank you.

MR. O CONNOR: The potential conclusions.
There were two. One, fuel sponson upgrade pl anned for
aircraft 30 and subsequent will neet the requirenent for

crashworthy fuel cells.
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And al though the programrisk assessnent

sati sfied the Program Manager that the non-conpliant fuel
cells are safe for flight, the concerns expressed by the
trai ni ng squadron shoul d be addressed.

Recommendati ons that cone fromthat: The
program should plan to retrofit all operational aircraft
with crashworthy fuel cells -- that is, conpliant fuel
cells -- at the first opportunity. The first two |lots of
aircraft extensible fuel cells should either be tested in
a sponson agai nst the crashworthy requirenent or they
shoul d be replaced by conpliant non-extensible fuel
cells. And the third and fourth lot aircraft should be
retrofitted wwth conpliant fuel cells. [In the neantine,
t he communi cations are the rationale for this risk
acceptance shoul d be passed on to the operators who w ||
be flying these aircraft.

Do | have any questions on this issue?

MR, AUGUSTI NE: | guess, Bryan, that we
shoul d probably just note that this all presunes one were
to proceed with the program or else it's irrelevant.

MR. O CONNOR: That's exactly right.

MR. AUGUSTINE: But if one were to

proceed, certainly this would be the m ni mum sort of
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“thing one would want to do in this area.

MR O CONNOCR In fact, | nay want to say
right up front that all of the conclusions and
recomendati ons that have anything to do with what the
Program m ght do to correct a deficiency would be in that
sane light: that should the program go forward, they
should fix this or they should spend noney on that,
what ever .

Now, the next issue is Flight Control
System Reliability.

GENERAL DAILEY: As a matter of fact, it
woul d be that it should not go forward without fixing it;
Is that also -- could that be said?

MR O CONNOR: It could. Yes, sir.

GENERAL DAILEY: So we have a -- There's a
fix that --

MR, O CONNOR R ght.

GENERAL DAI LEY: -- which will be
I ncorporated in aircraft No. 30 --

MR- O CONNOR: That's correct.

GENERAL DAILEY: -- which will then neet
the requirenents. ay. And all subsequent aircraft.

MR O CONNOR  Ri ght .
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GENERAL DAI LEY: Ckay. In other words --

MR. O CONNOCR.  We'll nmake that change,
t hen.

GENERAL DAI LEY: And then there has been
an assessnent nmade that the need to retrofit 1 through 29
IS not necessary? |s that what we're saying here?

MR. O CONNOCR That's correct.

GENERAL DAILEY: Okay. And then that
i nformation -- we're recomendi ng that that rational e be
made clear to the operators of the aircraft as to why the
deci si on was nmade?

MR. O CONNOR: That's right.

GENERAL DAI LEY: xay.

GENERAL DAVIS: Bryan, had these had all
conpliant fuel cells, would that have prevented any | oss
of life in the accidents that we have seen?

MR O CONNOR:  No, sir. The 65-foot drop
test is nowhere close to the kinds of forces that we've
had in a couple of the mshaps. So we're not talking
about sonething that may have saved lives in one of the
m shaps here. W're tal king about hard | anding from an
autorotative descent or sonething |ike that where these

could rupture.
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The next issue is Flight Control System

Reliability. The flight control systemoriginally was
requi red and designed to a specification of an overall
reliability goal of one tines ten to the m nus seven.

That is one catastrophic loss in 10 mllion flying hours.
This is about the sane as the G 17 was designed to. |It's
a couple of orders of nmagnitude better reliability than
the F-18 fighter was designed to, and it's not as good as
the reliability that the Boeing 777 is. So it's in
between a 777 and a fighter as far as reliability overall
requirenent.

The way that the designer tries to neet a
nunber like this is twofold. One, high reliability
conponents, and the second way is by redundancy. To neet
that kind of a requirenent, this aircraft had to be built
wth triple redundancy, and so it's that conbination of
high reliability parts and triple redundancy that is the
key to this design.

There are in this aircraft, just as there
are in all aircraft we |looked at in our analysis, quite a
few single point failures in the system Those single
point failures -- And what | nean by "single point

failures" is a single failure can cause catastrophic
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| oss.

In any machine like this, you will have a
list. This one was no bigger or smaller than you would
expect. And that list, by requirenent and by a Naval Air
Systens Command policy, is that those single point
failures require special attention, both in materi al
sel ection; special inspections, both in production and
through the life of the equi pnent and operations;
lifetinme tracking; and special treatnent and nmai ntenance
pl ans. For exanple, special access or inspections or
what ever .

However, what we did find was that there
are no special treatnents required for the next |evel of
those three |l evels of redundancy; only that first one
gets special treatnent. But we found that there is no
special treatnent for the other exceptions to the Fail
Qperational /Fail Safe design requirenent.

And the reason we | ooked at this, of
course, is because that's the part that was in the North
Carolina mshap -- was one of those. It was one of those
lines that is what we would call "Fail Safe," because a
single line took out two | evels of redundancy. This is

not unique to the V-22, that this special enphasis is not
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~applied to those types of parts. |It's across the board.

Now, we didn't |ook through all DoD, but
that's why we nentioned Naval Air Systens Conmand here.

And, of course, the other aspects of this
are that the operational environnental effects are worse
than predicted, so that other features of a good
reliability design -- that is, high reliability
conponents -- we notice that a | ot of conponents,
especially in the flight control system hydraulics, are

not working in the field to the reliability that we had

hoped and predicted early on -- "we," neaning the
progr am

Now, the final point here is that there is
a Tiger Team | ooking at all aspects of the hydraulic
desi gn and the support of the hydraulic conponents in the
system

That's the hardware part of this story.
The next slide shows the software.

Prior to the North Carolina m shap, the
I ntegrated hardware/software testing that was conducted
at Boeing, where this analysis is done, was judged by all

to be adequate. The integrated software/flight control

system anonaly that was a factor in the m shap was not
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foreseen. Although the hydraulic -- the hardware part of

It -- was an issue that had been addressed, the software
was not. That was a surprise.

The findings of the m shap investigation
have resulted in upgrades to what was consi dered before
to be adequate. Now, in retrospect, the whole program
realizes that they need to have a better way of flushing
out potential risks in the integrated software flight
control system and they have already taken actions to
get man-in-the-loop into their sinulation and to do nore
Integrated testing and to include all the energency
procedures and failure cases as they go forward.

Now, if the program goes forward, all of
t hose things would be required, probably before the next
flight.

There is also a "G aybeard" assessnent --
what they call a "G aybeard" assessnent going on, a | ook
at the whol e process of how software and integrated
flight control systemis devel oped and tested.

Concl usions that cane fromthe subpanel on
this particular set. Again, I'mdividing it into
har dwar e and sof t ware.

V-22 flight control hydraulic conponents
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~are experiencing failures at higher rates than predicted.

Flight safety is therefore highly dependent upon the
redundancy features in the system

| naccurate predictions of conponent
reliability affect spares planning, operational
suitability, squadron staffing, and flight safety.

NAVAI R policy currently requires that
special attention -- that is, materials, tol erances,
gquality inspections, tracking, et cetera -- be applied to
all single point failure nodes in the flight control
system but does not require any special attention be
given to other exceptions to the flight control
redundancy design criterion. And again, the m shap
hydraulic line is an exanpl e.

On the software side, the North Carolina
m shap identified l[imtations in the V-22 Progranis
flight control software devel opnent and testing. The
conplexity of the V-22 flight control system demands a
t horough software risk analysis capability during
devel opnent. The conplexity of the V-22 flight control
system demands a highly integrated
sof t war e/ har dwar e/ man-i n-the-1oop test capability.

If there are no questions about the
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~conclusions, I'll go to the recommendati ons that cone

from t hose.

DR. COVERT: Bryan, | think it's fair to
poi nt out that inaccurate predictions of conponent
reliability is not uncommon in any system --

MR O CONNOCR  Yes, sir. W --

DR. COVERT: -- commercial or otherw se.

MR O CONNOR Right. W found that also.

Potential recomrendations, then.

On the hardware side, we recomend that --
Now, a lot of tinmes |I'mnot going to say who we think
should do these. W have steered clear of that. So in
many cases we'll just give the recommendati on, and you'l
see that throughout all these presentations.

| nprove life cycle handling -- that is,
design, material selection, tracking, inspections, et
cetera -- for all exceptions to the Fail Operational/Fair
Safe flight control system design requirenent; continue
to i nprove the hydraulic system conponent reliability;
take appropriate steps to mtigate the risk of |oss of
hydraul ic systemintegrity -- that is, especially
chafing, which is one of the biggest issues there;

fittings; |eaks and vibration.
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Devel op techni ques, tools and nethods for

tinely identification of hydraulic |ine chafing; assess
the process used by V-22 contractors to predict conponent
reliability nunbers, and take steps to inprove.

And again, sir, you nay want to broaden
t hat beyond V-22.

DR. COVERT: | would think it would be in
order --

MR. O CONNOR:. Ckay. W can do that.

DR. COVERT: -- to broaden it. Not only
to V-22, but all future aircraft or flight systens.

MR O CONNOR: Al right. Develop
appropriate controls -- that is, design and life cycle
support -- for all exceptions to flight control system
redundancy requi renents, not just the single point
failures.

On the software side, the V-22 Program
shoul d conduct a conprehensive flight control software
ri sk assessnent prior to return to flight; conduct an
| ndependent flight control software devel opnent process
review of the V-22 Programw th an enphasis on integrated
system safety. This neans beyond the planned G aybeard.

They ought to | ook at their Graybeard process and nake
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'sure it's truly independent and they've got the world's

experts hel pi ng out here.

The Program should not return to flight
until the flight procedure and flight control software
test cases have been reviewed for adequacy, and eval uated
in the integrated test facilities.

MR, AUGUSTI NE: Bryan, the take-away | get
fromthis -- and you can test ne -- is that the
specifications are adequate; the inplenentation of the
hardware, particularly with regards to the hydraulic
system is clearly inadequate in its current form

MR. O CONNOCR That's correct.

MR. AUGUSTINE: And that the software
really wasn't adequately tested in off-nom nal nodes, and
that needs to be done. |Is that --

MR. O CONNCR That's correct.

GENERAL DAVIS: Now, M. Chairman, the
| ast one in "software" | whol e-heartedly recommend. That
ought to be conplete before the wheels | eave the ground.

GENERAL DAI LEY: As we proceed through
these, we'll assune that it's accepted by the Panel as
nodi fi ed by comments.

MR. O CONNOR:  As nodified by comments.
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“And if you think one of these ought to go away altogether

or we ought to add one that we haven't discussed, we'l]l
do that here as well. There are a couple of cases |ater
on where we have sone either/or's, and we're going to
need sone hel p on sel ecting which one.

GENERAL DAILEY: On the last, this
verification in the integrated test facilities, are we
confortable that they have an adequate facility to
acconplish this?

DR. COVERT: Yes, sir. | visited it and
| ooked into it very closely and | believe they are well
on their way to being able to integrate not only the
simul ator and the man-in-the-1oop, but the real hardware
in the hydraulic system And as Bryan noted, not only
the real hardware, but wth the |oads on the hardware in
the sinulated flight.

So | think it's about as close as you can
cone to the real thing without flying it.

GENERAL DAI LEY: Ckay. So we have
confidence in the approach that they're taking, then. O
Is it they're proposing to -- Is this actually under way?

DR. COVERT: This is under way, sir.

GENERAL DAILEY: Okay. Al right.
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MR. O CONNOR: They began taking quite a

few actions in those two areas as soon as the m shap
I nvestigation findings began to cone out.

MR, AUGUSTINE: | think in that regard one
has to couple the testing you referred to being done at
Bell/Boeing in the lab with the hardware in the | oop,
which will verify that the systemas designed in a
| aboratory environnent wll work effectively.

Then there's the other piece of it which
says that when you wap all this up inside of a nacelle
and in a cockpit, are there environnental circunstances
that may cause a sound design in the I[ab not to work?

MR O CONNOR: Right.

MR. AUGUSTINE: That's the other half of

MR. O CONNOR:  Well, you know, that point
gets back to the other one about predicting reliability
ahead of tine.

MR. AUGUSTI NE: Exactly.

MR. O CONNOR:  The nodels that are used to
predict reliability may not have enough enphasis on
real -worl d operational environnents.

DR COVERT: In other cases, it's been
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inportant under these circunstances to actually neasure

the environnment in the nacelle: the vibration | oads --

MR, O CONNOR R ght .

DR COVERT: -- the acoustic |oads, and
the tenperature. That's not included, as you pointed
out, Norm here,

MR. AUGUSTINE: R ght. Yeah, the problem
Is that the nodels -- as useful as they are, they don't
I ncl ude adequately things like "does a clip rub on a
hydraulic |ine?"

MR, O CONNOR R ght.

MR. AUGUSTINE: It's designed not to.

GENERAL DAI LEY: Well, the professor has
menti oned sone neasurenents in the -- Have those al ready
been done?

DR. COVERT: It's ny understandi ng that
they are instrunented in nacelles.

GENERAL DAI LEY: Ckay.

DR. COVERT: And | won't go so far as to
say they have been done, but they're aware of this issue.

GENERAL DAI LEY: Ckay.

MR O CONNOR: We'll go on to the next

one, then.
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GENERAL DAI LEY: Well, do we need to add a

comment to -- "if it has not been, that --"

GENERAL DAVIS: | think that's --

MR O CONNOCR Ckay. W'Ill add that --

GENERAL DAI LEY: Al right.

MR, O CONNOR: We'll add that
recomrendat i on.

The next one: Mrana M shap, Vortex Ring
St at e.

GENERAL DAVIS: Let's go back, Bryan.
Were are we going to add that? | guess that's probably
as inportant as adding it. Are you going to add it under
"hardware,” or under "The Program should not return to
flight until the flight procedure and flight control
software test cases have been reviewed for adequacy, and
evaluated in the integrated test facilities"?

MR. O CONNOR:  You know, we have anot her
di scussion comng up on reliability, maintainability, and
t he nacelle.

GENERAL DAVI S: kay.

MR. O CONNOR:  And maybe that's the right
place to put it, because this whol e concept of

reliability we found throughout the visits and the
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~subpanel reviews has about three different aspects to it.

One is flight safety aspects to reliability: pieces
failing. The second one is the maintainability part of
it, and then nacelle. And the third is spare parts, and
soon. |It's alnost -- It's a problemthat has effects

t hr oughout .

So if you can --

GENERAL DAVIS: Wll, the reason | ask, |
kind of think -- nmy initial feeling would be to add it in
this area because -- the flight control system
reliability --

MR. O CONNOR:  Ckay.

GENERAL DAVIS: -- because of those
things, but I'll reserve coment until --

MR O CONNOR  Well, we'll put it as a
pl acehol der in here that -- And again, the recommendati on
Is that the nacelle be instrunented.

Is that right?

DR. COVERT: If it's not already.

MR O CONNOR:  Yes. And we think it is
al ready, but just to nake sure.

DR COVERT: | think it is.

MR. O CONNOCR So that they can get good
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‘data on it.

Next. This one, the issue was the Mrana
m shap and Vortex Ring State discussion.

Now, of course, we didn't go do an
| ndependent investigation of the mshap. It was out of
our charter. But what we did do is |look at the results
that came fromthe investigation, the JAG investigation.

The primary cause: Vortex Ring State or
Power Settling; contributing cause: poor formation flight
coordination -- key factors fromthe investigation and
top level analysis that was done as part of our work.

The lead aircraft continued a steep
tailw nd descent despite an 800-f oot - per-m nut e/ 40-knot -
cal i brated-airspeed warning in the NATOPS. The ni ght
formation flight coordi nati on was poor. The conversion
timng and the decel eration was unsynchroni zed. W
noticed big differences in tinme between |lead aircraft
converting nacelles and the second one, which is where
t hat one cane from

NAVAI R devel opnental testing was limted
to that required to clear 800-foot-per-mnute and 40
knots. They didn't do further testing to go down and

really | ook at the conponents of VRS in this program
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~before this m shap.

V-22 is vulnerable to VRS

Now, this was forecast by the engineering
community. How well it was communi cated to the operators
-- don't know. That's a tough one. But it was forecast
by the engineering community. The part of VRS that was
uni que to the V-22, the role excursion due to asymretric
VRS on one side versus the other, was not well forecast,
if at all, by the engineering comunity.

NATOPS coverage of VRS was |limted and
m sl eadi ng.

Now, since then, they've put a new NATOPS
coverage of VRS in four different sections in the NATOPS.
It's got what we consider appropriate coverage for that
type of topic in there now, but it certainly wasn't
before the m shap.

NATOPS di scussion of formation approaches
| acks any discussion of inter-aircraft coordination. W
think that's going to be inportant.

Pot enti al Concl usi ons.

The first conclusion from|looking at the
m shap investigation results was perfornmance of the

m shap crews was inconsistent with the risk of VRS to the
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V-22. Although the current 800-f oot - per-m nut e/ 80-degree

nacelle flight limtation may offer adequate safety
mar gi ns, the envel ope, the warning signs and flight
characteristics of V-22 VRS are still not well defined.

Ni ght formation flight approaches require
inter-aircraft coordination, especially during early
nacell e conversion, and if future operating limtations
follow ng conpletion of flight test envel ope definition
were to include another reference to 40 knots, then the
V-22 airspeed indication system may not be adequate as it
Is unreliable below 40 knots.

Reconmendat i ons.

First, use the results of planned high
rate of descent flight tests to update/ devel op operating
limtations, procedures, pilot training, and, if
appropriate, a cockpit warning system configure the
simulator that the pilots train in with the capability to
provi de VRS avoi dance training; if testing indicates poor
aerodynamc warning -- and initial indications are that
it isn't very good -- then the aircraft should be
configured with a cockpit warning system

And |'ve got the three things that canme up

here. You can see that are potential things that could
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feed a cockpit warning sign or system airspeed/sink rate

conbi nation; proprotor instrunmentation or aerodynam c
precur sors.

If flight tests indicate the need for an
ai rspeed envelope flight [imtation of 40 knots or |ess,
t he Program should procure or develop a nore accurate
airspeed indicator. And finally, the NATOPS Model
Manager shoul d devel op procedures for inter-aircraft
coordination during formation decel erati ng conversi ons.

Any di scussi on on these concl usi ons and

reconmendat i ons?

MR, AUGUSTINE: Yes. | would just comrent
that -- to try to sunmari ze what | thought we've | earned
on this topic, at the risk of oversinplifying -- is that

in this case, the aircraft was clearly out of the flight
envel ope; that the NATOPS nmanuals to tell the pilot where
the flight envel ope was were poor. They were inadequate.

MR O CONNOR: Right.

MR, AUGUSTI NE: That the consequences of
VRS, although not unusual to anything with rotary w ng,
are nore severe for the V-22 because of the side-by-side
rotor configuration.

And lastly, that if one is to proceed,
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1t's essential to define what is the envel ope -- the

prohi bi ted envel ope, and the presunption is that that
envel ope is snmall enough that the aircraft is still
useful in an operational role --

MR O CONNOR: Right.

MR. AUGUSTINE: -- which is what the test
pilots all seemto believe.

s that a fair --

MR. O CONNOR  Yes, sir. And we're going
to touch on a couple of those a little later, too, when
we tal k about tiltrotor unique safety issues; but those
are all consistent.

GENERAL DAVIS: Bryan, |'ve been working
Wth you on this thing and |, as a pilot, feel very
strongly that you ought to give that aircrew nenber,
regardl ess of the anmobunt of stress or non-stress that he
has, every opportunity -- he or she, every opportunity to
be aware of things that are going on that m ght cause you
to get in a very difficult position.

And fromthat aspect, | am absolutely
convinced that a cockpit warning system of sone design
needs to be placed to provide additional situational

awar eness for those aircrew nenbers.
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MR. O CONNCR Ckay. Now, there's --

GENERAL DAVIS: So | object to "if
appropriate,” if that's the one that we sel ect.

MR O CONNOR Al right. There's one
where we have a caveat on there, and your suggestion is,
"Let's don't put the caveats. Let's just reconmmend as a
Panel that a cockpit warning systembe installed.”

GENERAL DAVIS: Absolutely.

MR. O CONNOR:  Ckay.

GENERAL DAI LEY: Ckay. Any other comments
on this one? Ckay.

MR. O CONNOR: Next is OPEVAL Crew
Qual i fications D scussion.

One of the things that we -- We didn't try
to just | ook at what's com ng out of the Program Ofice
or whatever. W tried to ensure that we | ooked at all
| ssues, perceptions, things that are in the press and so
on, totry to find out if there are issues there. One of
those that canme out in this fashion was press accounts
and OPEVAL m shap fam |y concerns that we heard in our
open neeting: that operational pilots may have been
| nproperly placed into a test environnent.

Now, this, of course, cones out of the VRS
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~m shap that happened during OPEVAL. So what we did was

take a | ook at the process, the policies and so on.
OPEVAL and Devel opnental Test have different requirenents
for aircrew. The Devel opnent Test pilots are required to
be either engineering or experinental test pilots.

OPEVAL test requires highly qualified aircrew, not

engi neering and experinental test pilots, but operational
crews wth recent operational experience with a |ot of
experience and qualifications.

Now, the records show that there was a
ri gorous selection process. The six pilots that were
sel ected for OPEVAL crews were out of 120 applicants, so
they had a pretty rigid process. The squadron HMX-1 has
a training syllabus that was reviewed by our Panel and
the flight assignnent process and procedures were
reviewed and they were -- they're both conplete and were
apparently conplied with during this OPEVAL.

Policy does prohibit OPEVAL pilots from
participating in devel opnental test flights w thout
speci al designation. There was one exception during DT,
but our assessnent shows that that one was formally
accepted by both sides of the chain of command and it was

based on an analysis that the risk for that particul ar
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flight was | ow

Part of the public perception problemwth
this one may be a concern that goes directly to what
happened in the mshap. W actually -- The system
| earned a devel opnental test kind of |esson during an
operational test, and that's the heartbreak of that one.

Pot enti al Concl usi ons.

The process for crew sel ection, training
and assignnent to V-22 OPEVAL test flights was reasonabl e
and consistent wth longstanding policy. By its nature,
early OPEVAL flights are characterized by a | evel of risk
that's higher than that of fleet operations -- that's why
they pick experienced crews -- but |ess than that for
devel opnent test phase.

Reconmmendat i ons.

As the testing program proceeds, test
managers -- that's contractor, NAVAIR and operational --
shoul d continue to pay special attention to selection and
assi gnnent of flight crew nenbers, regardl ess of what
phase they're in: devel opnent test, operational test, or
operations. Based on experience so far, it appears
prudent that as NAVAIR continues to develop and test the

V-22, they should take all reasonable steps to ensure
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‘that OPEVAL aircrews are not subjected to undue risk by

t horoughly assessing all known and suspected high risk
flight regines.

DR. COVERT: Bryan, | have a suggestion
here that may be out of order, and if it is -- and you're
going to talk about it later -- please correct ne.

| think that in many OPEVAL operations
it's necessary to have the airplane | oaded up with the
desi gn weight for the particular mssion that they're
evaluating. |It's not obvious to ne that under a nunber
of circunstances the test won't proceed as well wth
sandbags in the seat as they would with people, and |
woul d suggest that perhaps this is a place to nake a
recomendation that you limt the use of people in these
tests to those situations where it's absolutely
essenti al .

Is this out of order for this point?

MR O CONNOR  No, sir. | nean, if you'd
like to --

GENERAL DAILEY: Well, actually,
passengers is what you're tal king about as far as --

DR. COVERT: That's right.

MR. O CONNOCR  So the recommendati on,
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‘then, would be that flights during any test operation

should be imted to only those necessary for the test
obj ective, and that woul d cause people to question: "To
do this test objective, do we have to have a human bei ng,
or can we do it wth a sandbag?"

DR. COVERT: That's right, because you
have to --

MR. O CONNOR:  We can add that
recomrendat i on.

DR. COVERT: GCkay. W have to fly the
airplane wth the heavy | oads and --

MR, O CONNOR R ght.

DR. COVERT: -- all the sluggishness that
goes with it, but -- Anyway, thank you.

MR. O CONNOR:  Ckay.

MR, AUGUSTI NE:  Anot her question ari ses:
why in DT -- Devel opnent Test -- the problemwasn't
found. Actually, the problemwas known. Really, the
boundaries weren't known. And it would seemthat
devel opnent -- We clearly should have found it in
operational testing.

MR. O CONNOR:  Are you tal king about the
VRS now?
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MR, AUGUSTI NE:  Yes.

MR. O CONNOR  There was an extensive set
of tests under the | abel of Power Settling. That | abel,
when we | ooked at it -- W asked NAVAIR because a whol e
bunch of those tests had nothing to do with Power
Settling -- they were higher speed -- and they admtted
that that was a m s-1|abel ed test.

But the subset of those tests that did
have to do wth Power Settling investigation -- a snaller
nunber of tests -- was fundanentally cut in half because
of the analysis that said, "You don't have to do each of
these tests twice. Once at a high" -- or at an aft CG
and one at a forward CG The analysis said that CG has
nothing to do wth VRS. So that cut it down to smaller
val ue.

MR. AUGUSTI NE: Yes, | renenber --

MR. O CONNOCR:  And then what they deci ded
was that the testing for VRS in this aircraft required
prior to operational evaluation, was that testing that
was needed to ensure that the 800-and-40 limt -- which
was as a warning in the NATOPS, but nake sure that that
800- and- 40 was safe, not to go down and investigate the

nature of VRS. That part was deferred until later. As
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far as they were concerned, they needed to have a cleared

flight envel ope for operational evaluation and that's
what was tested. So it was a |limted nunber of points.

Now, it did go beyond 800-and-40. | think
there were several points that were higher than that, but
they never did actually experience VRS in Devel opnent
Test prior to the m shap.

MR AUGUSTI NE: Yes, | do renenber that
di scussi on.

GENERAL DAI LEY: But what you're saying is
that they did test up to the level that the aircraft was
cleared for the OPEVAL. So they --

MR, O CONNCOR: Yes, sir. They cleared
800 and 40, and that was the --

GENERAL DAILEY: And it was tested to that
limt before. And then that was what the published
envel ope was for the test?

MR O CONNOR:  Well, now, that's where we
get into another discussion. |f you consider that the
NATOPS book flight limtations is where the published
limts are, or the nessage that conmes out of NAVAIR that
says this is the flight clearance, 800 and 40 was in

nei t her one of those. The 800-and-40 was only nenti oned
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one tine in any of the paperwork, and that was as a

war ni ng under sonething called "Settling with Power."
So it was misapplied in the NATOPS book --
GENERAL DAI LEY: M sapplied or m splaced?
MR O CONNOR It was m spl aced.
Now, it was a warning and pilots should
not go there, that's true, but it was m sl eadi ng.
DR. COVERT: You woul d suspect that woul d
be under "flight characteristics" or sonething.

MR O CONNOR: Well, we | ooked at all the

hel i copter NATOPS books. It's nore or |ess covered
differently in every one of them |In sone of them there
are no energency procedures. It's in the flight

characteristics and so on. Each one tends to be a little
different. Sone of them have no nunbers in there. I n
fact, in H46 and H 53, there is no nention of 800 and

40, but you go to the Hueys and you see that nunber in

t here.

So each one's a little different, but this
one was probably -- | would guess -- I'mnot going to
guess. This one was inappropriately -- it was

m sl eading, howit was in there.

However, NAVAIR did acknow edge the nunber
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~and included that thinking in their test plan, and they

only tested until they were satisfied that 800 and 40 was
okay, and that's all the testing they did.

MR, AUGUSTI NE: How does a pilot of a
UH 46 know where the limts are if it's not in the NATOPS
manual ?

MR O CONNOR |'d have to defer to an
H 46 pilot, sir.

COLONEL SCHWARTZ: The 800 and 40 is sone
of our initial training that we get as helicopter pilots.
That's grounded in helicopter pilots frominitial flight
training on, so that's pretty nuch the basic paraneter
that we are taught.

MR AUGUSTINE: Shouldn't it be in the
NATOPS manual ? 1Isn't that kind of the bible for the --

COLONEL SCHWARTZ:  Yes, sir.

MR, AUGUSTINE: It seens |ike that m ght
be sonet hi ng we ought to be --

MR O CONNOR  Well, it's nore generally
di scussed in the H 46 and the H 53 book. More |ike, you
know, when you get to high sink rates and | ow speeds, you
can experience Power Settling, and they talk about it but

they don't necessarily put a nunber on it.
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MR AUGUSTINE: Well, if there is a clear

limt -- and it seens |ike there should be -- it would
seem like all flight manual s ought to include that for

all aircraft. It seens like that's sonething we ought to

MR. O CONNOR:  Well, we can put that as a
consideration as well, then: recomend that all aircraft
that do not have an airspeed sink rate limt consider the
addition of such a thing, because VRS is bad news for any
hel i copter, not just V-22.

MR, AUGUSTINE: Yes. |'mnot a pilot, but
I was thinking nore of the case where you know there's a
probl em and | guess you can teach people to stay out of

that area, but it also seens that it ought to appear in

t he manual --

MR, O CONNOR R ght .

MR, AUGUSTINE: -- rather explicitly.

We ought to consider that as a --

MR O CONNOR: Ckay. If that's it for
that one, Colonel Rick Schwartz will now take you through

pilot training and sone of the other issues.
COLONEL SCHWARTZ: Gentlenen, |I'mgoing to

be talking to you about three subpanel issues: aircrew
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“training, downwash concerns, and autorotation. Regarding

aircrew training, as part of the Panel's charter you were
tasked with addressing training specifically as a factor
as it affects safety and conbat readi ness.

Now, in order to do that, what the
subpanel did was first take a hard | ook at the Training
and Readi ness manual, which is the bible for aircrew
training. It provides a tenplate for standard MW-22
units. It provides the basic programinstructions for
all the syllabuses, and it defines the squadron core
capabilities and the basic aircrew qualifications and the
requirenments to maintain core skills for pilots.

What we did then was | ook at the
progressive approach to training, |ooking at the ground
training that the pilots get and aircrew get prior to
flight. W looked at the Integrated Milti-nedi a
Instruction that is for both pilots and mai ntai ners, crew
chiefs, and we | ooked at the sinulators.

We found that the IM was a quantum | eap
over current U S. Marine Corps ground training tools
avai l able. The full flight sinmulator, which sone of you
gentl enen had an opportunity to fly, was

state-of -the-art.
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Ful | y networ kabl e was one of the benefits,

and they have done that down at New River with the ot her
flight sinmulators that are down there. It's also fully
net wor kable with Flight Training Devices. These are not
not i on- based sinul ators, but other sinulators that the
squadron's going to get. They're going to get --
VMMI-204 is going to get four VSSs and three Flight
Trai ni ng Devi ces.

W then | ooked at the NATOPS nmanual, the
Squadron Standardi zati on Manual used by VMMI-204, the
manual that they use to standardi ze their procedures
within the squadron. W | ooked at the NATOPS -- Naval
Avi ation Training and Operating Procedures
St andar di zati on Manual -- and we | ooked at the Tactics
Manual s. All of these are undergoi ng nodifications and
updates. That is normal for this stage in aircraft
fielding. The |last NATOPS change had over a thousand
changes, and that's due to be published on 1 My.

Al t hough noney has been programred for
upgrades to both the IM and the sinulators, DoD funding
in this area has traditionally suffered, and that's one
of the concerns that the subpanel wanted to bring up.

DR. COVERT: Rick, does that inply that if
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‘you're not careful, you're going to end up wth

simulators that don't represent the current condition of
an airplane and how to maintain it?

COLONEL SCHWARTZ: Yes, sir. And that's
al ways been a traditional weakness within our training --
our inability to keep up with the changes. W try to get
them-- W want to get themto the fleet units, the
tactical units first. Sonetines we're not aggressive
enough in getting theminto the sinmulators where the
training needs to take place, so that was an issue that
t he subpanel wanted to discuss.

DR. COVERT: So if you don't keep them up,
then you actually -- people train and have to be
untrai ned again when they go to the airplane.

COLONEL SCHWARTZ: Well, the procedures
m ght have changed, sir, and sone of the equipnent within
the aircraft m ght have changed. There nmay have been new
radios inserted in the aircraft and they're not put in
the sinulator, or other pieces of equipnent that m ght
have changed.

GENERAL DAI LEY: We've seen sone evi dence
that this program has been underfunded because of actions

t hat have been taken in various ways. |s this an area
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~where that m ght be the case or that you're concerned

that it woul d be because of funding? You' re talking
about funding being the issue here -- right? -- not a

| ack of priority or attention to detail or that sort of
t hi ng.

COLONEL SCHWARTZ: Yes, sir. This area
right nowis fully funded. There is a very healthy
programin place to get flight sinulators to 204 and to
get the IM to where it needs to be. The problemis,
again -- Going forward, this is an area of concern. So
| ooking at future requirenents, this is sonething that we
want to nmake sure that the Departnent of Defense is aware
of has always been a problem and that this does get
adequate attention --

GENERAL DAI LEY: Ckay.

COLONEL SCHWARTZ: -- as this program
progr esses.

GENERAL DAI LEY: Thank you.

MR, AUGUSTINE: Rich, | would just observe
that the sinulator -- full flight sinmulator is as fine a
simulator as |I've seen, and the training facility is as
fine a facility as |I've seen. And at the risk of ny

col | eagues getting tired of hearing ne say this, the
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‘sinmulators are still no better than our understandi ng of

the physics that's behind them particularly with regard
to VRS. Qur understanding is inperfect. And so the way
around that is to have good and safe boundaries, which
you're going to require sone very careful testing if one
goes ahead.

COLONEL SCHWARTZ: Sure.

GENERAL DAVIS: Rick, just for
clarification, ny nenory of NATOPS changes or tech order
changes -- "Over a thousand changes." That doesn't nean
we' ve changed procedures. A lot of it's done for
clarification of procedures in there. There may be sone
nunbers off on, say, like tail pipe tenperatures and
things |Iike that.

COLONEL SCHWARTZ: Yes, sir. That's a |ot
of what it is. This is a very large nmanual, as we'll go
on to discuss, and it's conplex. This is the first
tiltrotor aircraft in the inventory, so it's a very
conpl ex and | arge nmanual, probably a | ot |arger and nore
conplex than nost initial aircraft NATOPS manual s that we
get. And because of that, there are a | ot of changes.

And as you spoke of, sir, these changes --

a lot of these changes are mnor. They're corrections.
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GENERAL DAVIS: Rebuilding and --

COLONEL SCHWARTZ: Rebuilding. Yes, sir.

GENERAL DAVI S: Okay. Thank you.

COLONEL SCHWARTZ: These are the possible
concl usions that we have devel oped.

The MV-22 Aircrew flight training syllabi
and their integration with ground training and sinul ator
flights have been well thought out and docunented.

The IM ground training and Full Flight
Sinul ators are state of the art.

Al t hough adequate now, histori cal
precedent suggests that funding may not renmain stable
t hr oughout upcom ng budget cycl es.

The M/-22 Standardi zati on Manual
adequat el y addresses flight standardi zation within
VMMI- 204.

At this early stage in its devel opnent --
| spoke to this earlier -- the relatively |arge size of
the V-22 NATOPS Manual is considered consistent with the
fact that the V-22 is a conplex aircraft and that this is
the first operational tiltrotor aircraft.

The M/-22 NATOPS Manual is undergoing the

sanme devel opnental growth experienced by previous NATOPS
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~Manual s; however, because of the challenges currently

facing the W-22, extraordinary efforts should be placed
on the NATOPS Manual so that it reaches the necessary
| evel of maturity before training resunes.

DR. COVERT: Rick, | would |ike to make a
coment on the fourth paragraph up there.

COLONEL SCHWARTZ: Yes, sir.

DR. COVERT: | think that everyone shoul d
recogni ze that the V-22 was what was called in the past a
"converter plane.” It's a conbination of an airplane and
a helicopter, and that has many features that are
desirable of each. It can hover, and no airplane can
hover that | know of -- not successfully. It has
hi gh- speed equi valent to a turboprop commuter aircraft,
which is well in excess of whatever it can -- a
hel i copter can fly.

But the point being, this is a separate,
new, uni que machine, and | think we ought to keep in m nd
in judging this that it is a new and uni que nmachi ne. And
| think this is going to result, as you pointed out, in
initially a very thick flight manual as people try to
decide what to retain fromboth airplanes and helicopters

and what turns out not to be necessary and what may be
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'new. And | just think it's inportant for us to keep that

-- this series of facts in mnd, and thank you for the
I nterruption.

COLONEL SCHWARTZ: Yes, sir.

MR. AUGUSTINE: In that regard, just a
footnote. There are warnings spread throughout the
manuals. |Is there anyplace in NATOPS, up front, where it
just has on one or two pages all the things you should
never do just called out in one place?

There is?

GENERAL DAILEY: Well, linmtations --

COLONEL SCHWARTZ: Limtations. Yes, sir,
there are a whole series --

MR, AUGUSTINE: |'mthinking of sonething
that's just a page. The manual is thick. Do you have to
dig through it to find the warnings? | was wondering. |
don't know. |s there sonewhere in the front or --

COLONEL SCHWARTZ: Not particularly for
war ni ngs, sir. However, there are aircraft |[imtations
-- a whole section of aircraft limtations that address a
| ot of those issues of --

MR, AUGUSTI NE: How thick would that be?

COLONEL SCHWARTZ: |I'd have to | ook, sir.
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I don't know off the top of ny head.

DR. COVERT: To build on Norms
suggestion, would it be prudent to have a list of the
warnings in the front page of the NATOPS?

MR, AUGUSTINE: Let's ask our pilots. Are
we re-inventing sonething here?

GENERAL DAILEY: Kind of. The NATOPS
organi zation is -- they'll have a "limtations" section
that lists all of those things you' re concerned about,
and then in the "energency procedures" section is where
all the warnings are al so displ ayed.

MR, AUGUSTINE: |s there a summary?

GENERAL DAI LEY: And then the actions to
be taken when the warning appears.

MR. AUGUSTINE: |s that reasonably short?
Those sections?

GENERAL DAILEY: The limtations are
usual ly just a couple of pages.

MR AUGUSTI NE: Thank you.

COLONEL SCHWARTZ: W have two
recomendati ons: Ensure adequate funding is provided for
aircraft sinulator nmai ntenance and upgrades, and apply

extraordinary efforts to conplete updates to M-22




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 48

NATOPS, Standardization and Tactics Manuals to support

pil ot/squadron transition training and re-currency
training.

DR COVERT: 1'd like to go back a m nute,
please. | think I would |like to have sonething in the
bott om paragraph to continually conplete the upgrades
since this is an evolving process. W don't want to
| eave the inpression that it's going to be in a final
state for a long tine.

COLONEL SCHWARTZ: W'll add that.

GENERAL DAVIS: | think the experience,
Doctor, is that, you know, as we always |earn nore about
airplanes -- I've never known a flight manual that |
haven't had to add pages to once every quarter. | think
clearly the NATOPS process and the Air Force process is
exactly the sane.

DR. COVERT: But it says "to conplete."

GENERAL DAVIS: "Mature" | think is what
the --

GENERAL DAILEY: Well, | think what -- Are
you saying conplete -- identify any changes now, but the
process itself requires that there be periodi c NATOPS

reviews and conferences to do that very thing.
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But one of -- Wat you're saying here,

this is an area that is in good shape, it appears.

COLONEL SCHWARTZ: Yes, sir. Yes, sir, it
does.

GENERAL DAI LEY: And now what your concern
Is, is that if we start noving noney around to fix other
things, that this is an area that needs to be protected
because it is doing what it's supposed to do. Is that --

COLONEL SCHWARTZ: That's exactly what
we're trying to say.

GENERAL DAILEY: |Is that a fair statenent?

COLONEL SCHWARTZ: That's true.

MR, AUGUSTINE: | may be getting ahead of
sonet hing here, but shouldn't it be stated sonmewhere that
the sinmul ator woul d be updated to include a VRS boundary
wth a very -- for the V-22, with a very clear
consequence for violating it?

COLONEL SCHWARTZ: We'll cover that in the
VRS di scussion. W can go back and | ook at that |ater.

MR AUGUSTI NE: Fi ne.

GENERAL DAILEY: But it mght not be worth
-- or it mght be worth re-stating it here.

COLONEL SCHWARTZ:  Yes, sir.




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 50
GENERAL DAI LEY: | nean, as CGeneral Davis

tal ked about, nmaking a clear denonstration of what can
happen if you exceed the envelope in this area.

GENERAL DAVIS: Yes, sir. It seens to ne
t hat al t hough putting all the physics of VRS in a
si mul at or probably would be tinme-prohibitive and probably
cost-prohibitive, there are techni ques, as you can nake
the pilots very aware that they've penetrated an area
whi ch they don't belong in and you nake it -- You just
basi cal |y shut the sinulator down.

So it is a superb technique to keep them
aware of VRS or whatever we're trying to attack.

COLONEL SCHWARTZ: We can add a section
for that here if the Panel wants.

There are three areas of downwash concerns
that I'mgoing to address. The first one is Renbte Area
Qperations. The second one is Personnel
Depl oynent / Recovery operations, and the third one is
Ext er nal s.

OPEVAL Report identified downwash effects
as a mgjor deficiency to successful deploynent of the
aircraft, so we went out and took a look at it. W

talked to a lot of people, a lot of pilots. Landing in a
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~desert has always been a significant chall enge,

especially at night on the goggles: shifting topography,
varied soil conposition, changing in illumnation. A |ot
of effects out there are very, very, very challenging for
pil ots on goggl es.

Over the years, the Services -- both the
Arny, the Navy, the Marine Corps, and the Air Force --
have devel oped specific Tactics/ Techni ques and Procedures
to address these challenges and they've had to go back
and redo these every tine we've invented a new ni ght
vi sion goggl e device or a night vision device and
I ncorporate it into our aircraft. So it's been an
ongoi ng process.

Di scussion with OPEVAL aircrews, both Ar
Force and Marine Corps, gave us a variety of opinions on
the level -- the specific level of risk and a potenti al
to be able to successfully address this risk.

On the other side of the house, the V-22
does incorporate the latest in NvVD technol ogy. The
ANVI S-9 goggles are out there in the fleet now They're
t he best goggles the fleet has had. The aircraft
I ncorporates an NVG heads-up display that clips onto the

reticle of the goggles and allows the pilots to view
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‘their airspeed, altitude, and the basic paraneters while

| ooki ng through the goggles, which allows themto
maintain their field of view basically outside the
aircraft and not have to cone back into the cockpit,
which is very inportant when you're flying goggles.

Additionally, the aircraft also has a
Forward Looking Infrared radar which can significantly
aid in night desert | andings.

One of the other factors that we
consi dered was the extended range of the V-22. It
provides a | ot greater capability to reach acceptable
| andi ng zones. A nornmal helicopter, limted by its
range, you sonetines have to |land not in the best spots;
but with this aircraft, you' re going to have the ability
to range a greater nunber of LZs.

Next slide, please.

GENERAL DAI LEY: Go back. W need to --
There needs to be a change on that slide. That should be
a "Forward Looking Infrared." Capital "R' on the "red,"
and get rid of the "radar" there.

COLONEL STEEL: W got it, sir.

GENERAL DAI LEY: Ckay. But what you're

saying here is that a brownout or whiteout is a factor in
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~any helicopter landing and that this airplane has

addi tional cue devices that could nmake it better, and
tactics or operational techniques would probably be the
rest of it.

COLONEL SCHWARTZ: Yes, sir. Brownout is
a significant concern with all our aircraft -- all our
hel i copters. This aircraft has greater downwash effect
t han nost helicopters, if not all, soit's a significant
| ssue. But because of the technol ogy we have avail abl e
to us, we believe that -- and we'll get into this, but
tactics and techni ques and procedures can be devel oped to
overcone sone of these deficiencies.

Possi bl e Concl usi ons.

As | said, the V-22 has greater downwash
t han nost helicopters, but is configured with enhanced
Ni ght Vision Device capability and has the ability to
reach a far greater nunber of |anding zones. Testing in
a desert environnment to date has been insufficient to
fully devel op appropriate techni ques and procedures.

Pot enti al Recomrendati ons.

The services should continue to devel op
procedures and techni ques for the high dowwash "desert

brownout" situation. The resultant procedures and
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~techni ques should be included in the training manual s and

training syllabus. A tactical unit night operations in

| andi ng zones that have the potential for brownout should
be restricted until procedures and techni ques are

devel oped.

One of the conclusions we reached was that
it may well be that the nost inportant tactics, technique
and procedure that we develop for this aircraft may be in
the selection of the landing zone that it |ands in;
because it has a greater ability to find a potentially
better |anding zone, that should mtigate sone of the
probl ens.

GENERAL DAILEY: So like we just said,
this is a bad situation for any helicopter --

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: -- and this one is no
di fferent.

COLONEL SCHWARTZ: No, sir.

GENERAL DAILEY: Is it worse, or better?

COLONEL SCHWARTZ: It is probably worse
because of downwash effects, but we really don't think
t hat adequate testing has been fully expl ored.

GENERAL DAI LEY: And who should do the
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‘testing?

COLONEL SCHWARTZ: The fol ks at MAW-1 in
conjunction with HMX- 1.

GENERAL DAILEY: So this is an operational
test as opposed to a devel opnent test, then.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: Ckay.

COLONEL SCHWARTZ: The Joi nt Operati onal
Requi renent for the V-22 requires that the aircraft have
the capability to enploy two fast ropes off the ranp, one
out the cabin door, and fast rope insertion/extraction
system stabilized extraction rigging and rope | adders
t hrough both the ranp and the cabin door.

Based on the poor devel opnental test
performance, the Program O fice does not believe that the
fast roping/rappelling operations fromthe cabin door is
going to be an option for this aircraft and they're
recomended a change to the JORD to reflect this.

Now, Special Patrol Insert/Extraction
(SPIE) mssions fromthe aft cargo hook hole and the
rappel m ssion were both executed satisfactorily.

V-22 was assessed as having the capability

to neet the JORD requirenents for helocast by traditional
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“techni ques under daylight conditions, but the aircraft

Isn't equi pped right now with a coupl ed hover capability,
so ni ght hel ocast was not done.

GENERAL DAILEY: So that was a safety
consideration not to do it?

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: |Is that coupl ed hover
going to be installed --

COLONEL SCHWARTZ: It is going to be
installed in the Alr Force version, sir.

MR, AUGUSTI NE: Have two people fast-roped
at one tinme out the aft --

COLONEL SCHWARTZ: Yes, sir, they did, and
there are sone issues wth that as far as the spacing
goes. There's --

MR. AUGUSTINE: R ght. But it has been
done with two peopl e?

COLONEL SCHWARTZ: Yes, sir.

Lack of rope |adders or a suitable hoist
precl uded the eval uation of the Special Operations Forces
over-water-recovery. There are problens with the hoist.
The Program O fice is | ooking at those issues. No rope

| adder is currently certified for operations with the
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‘aircraft, and that's anot her concern.

GENERAL DAI LEY: And these are all
downwash i ssues.

COLONEL SCHWARTZ: These are downwash
| ssues. Yes, sir.

GENERAL DAI LEY: Al right.

COLONEL SCHWARTZ: The concept of
per sonnel deploynent from a hovering V-22 has been
partially denonstrated. Several JORD requirenents in
this area remain to be denonstrated, and tactics,
t echni ques procedures need to be developed to be able to
successfully do them

MR, AUGUSTINE: | don't renenber in any of
our briefings -- and | maybe just don't renenber -- but
were we briefed at all on problens with the dowwash on
crew nenbers on board ship?

COLONEL SCHWARTZ: No, sir, we weren't.

MR, AUGUSTI NE: WAs that a problem do you
know?

COLONEL SCHWARTZ: There's nothing that
|'ve read that indicated that it was a problem and it
wasn't addressed in either the OPEVAL or the --

GENERAL DAl LEY: But we did have -- in one
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~subpanel, we had sone di scussions about the fact that the

| npact on the individual is different wwth this airplane.
It gets you lower, and so you're crouching in a different
way. But it's not sonething that's --

MR. AUGUSTINE: It wasn't a problem

GENERAL DAILEY: It was considered to be
operationally suitable in that regard.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: Yes. But it is -- it's a
different blast that you're getting.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: I n sone ways better,
because it's not hitting you in the face, but it also can
-- It could be a bal ance situation.

GENERAL DAVI S: Those of us with a | ower
center of gravity are going to do better.

MR. AUGUSTINE: | wouldn't know.

COLONEL SCHWARTZ: The recommendati ons
t hat we devel oped are:

The services should revalidate the
requi renments for Personnel Depl oynent and Recovery
operations. |If these requirenents remain valid, then

t hese systens should be incorporated into the aircraft as
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~soon as possible. Followon testing and evaluation is

required to address tactics, techniques and procedures to
be utilized in the conduct of Personnel Depl oynent and
Recovery operati ons.

GENERAL DAILEY: So the requirenent to --
these requirenents you're tal king about, it's fast roping
and what el se? The |adder and the hoist?

COLONEL SCHWARTZ: Yes, sir. The | adder
and the hoi st.

GENERAL DAILEY: And as stated, they can't
be done because there's no rope | adder that qualifies and
there's no --

COLONEL SCHWARTZ: There's no certified
rope | adder, and the hoist is inadequate at this tine and
It needs to be redesigned.

GENERAL DAI LEY: And the fast rope cannot
be done fromthe cabin door? |Is that the idea?

COLONEL SCHWARTZ: Yes, sir. That is the
| ssue.

GENERAL DAILEY: It's too close to the
rotor?

COLONEL SCHWARTZ: And they may | ook at --

The Program O fice has stated that they may | ook at
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nmoving the hoist fromthe cabin door where it was

originally slated to be.

GENERAL DAILEY: Ckay. So this is a
double thing. The users have to validate the
requirenent.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: And if it remains firm
then we're tal king about a redesign of sone of these
capabilities in the airplane.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: xay.

COLONEL SCHWARTZ: The next discussion is
Ext er nal Loads.

The OPEVAL report did not identify
downwash as an issue during external | oad operations;
however, a subsequent "white paper" that was given to us
by the Director of Operational Test and Eval uation stated
that while external | oad operations were possible, "they
remain a significant chall enge.”

Wil e external |oad capability was
denonstrated during OPEVAL, downwash effects on ground
personnel may be a challenge to its successful

I ntroduction to tactical operations.
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Now, they did a nunber of external

operations during the OPEVAL. The concern was that it
took an inordinate anount of tinme for the people working
under the aircraft to hook and unhook the |oads. W
believe that this needs to be explored a little bit
further.

GENERAL DAVIS: Well, Rick, this is not a
problem particular to the V-22. | nean, we had --

COLONEL SCHWARTZ: No, sir.

GENERAL DAVIS: The 53 had a problem

COLONEL SCHWARTZ: The 53-E' s have a
significant chall enge, too, because it has a significant
downwash.

Part of the problemwth this aircraft is
downwash is different around the aircraft, around the
perinmeter of the aircraft, depending on the flow. So
it's stronger in sone places and | ess in other places,
and that's going to require training to find out where
It's best to approach the aircraft fromfor the crews and
where it's best to | eave underneath the aircraft from

DR. COVERT: Rick, it may be because of
the lateral placenent of the proprotors that the carrying

over distance mght require review of operational --
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COLONEL SCHWARTZ: Yes, sir. And that's

what we're recommending, sir. Qur recommendation is that
followon testing evaluation be conducted to further
refine the tactics, techniques and procedures, and to

| ook at the downwash effects fromthe proprotors to
ensure that external |oad operations can be conducted
safely and effectively, and we think this is a training

| Ssue.

DR. COVERT: | think it's doable. | just
think it may be different, just |ike other things have
been different because of the rotor |ocation.

COLONEL SCHWARTZ: It was denonstrated to
be successfully doable. Yes, sir.

GENERAL DAI LEY: This is another
operational test as opposed to devel opnent test?

COLONEL SCHWARTZ: Yes, sir, it is.

GENERAL DAI LEY: xay.

COLONEL SCHWARTZ: There are two specific
situations in the V-22 which may require it to
autorotate: a dual engine while in conversion or
hel i copter node, and the |oss of a single engine coupled
with an Interconnect Drive Shaft failure in the

conver si on node.
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The program has determ ned that the risk

of a dual engine failure or a single engine failure with
an I CDS failure -- Interconnect Drive Shaft failure --
woul d be inprobable. 1It's also indicated that the
probability of a single engine failure coupled wth an
|CDS failure is two orders of magnitude greater than the
probability of the aircraft having a dual engine failure.

Wil e there are energency procedures
established in NATOPS for dual engine failures, there are
no procedures that address the |loss of one engine with a
subsequent | oss of the | CDS.

Addi tional ly, NATOPS energency procedures
call for conversion to airplane node after the |loss of an
engi ne. They then suggest landing in VIOL node. There
I S nOo one-engi ne-i noperative precautionary -- glide --
| andi ng procedure. This |eaves the pilot vulnerable to
autorotation should the operating engine or ICDS fail on
final.

During V-22 Devel opnent Test, autorotative
descents were conducted in the aircraft and autorotations
to a | anding conducted in the sinulator.

V-22 denonstrated stable autorotative

descents in flight test and of fered enough control to the
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pilot to touchdown at a survivable rate of descent.

Eval uations in the sinulator have shown
limted repeatability of making a safe |anding at the
t ouchdown phase.

Wil e autorotations are problematic for
the V-22, it has been denonstrated through testing and
sinmul ation that power-off glides in the airplane node can
be successfully executed to a hard surface runway as
perfornmed in other fixed wing aircraft having simlar
glide characteristics.

The probability of the V-22 being forced
to execute an autorotation vice a power-off glide is
considered |low for these particular reasons. First of
all, the enpl oynent concept: the aircraft was desi gned by
Marine Corps to be enployed 70 percent of the tine in
fi xed wing node and only 30 percent of the tine in rotary
W ng node.

There are specific design characteristics
that enhance this: the high reliability of the engines;
the separation of the engines on the outboard w ngs --
they are not close together, so a round or a
surface-to-air mssile inpacting would not take out both

engines at the sane tine -- vulnerability features built
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into the aircraft, and the lack of a tail rotor. Al so,

the fact that energency procedures training given the
pilots tell himto go to the airplane node first after a
first failure.

Additionally, one thing that we | ooked at
and di scussed was the crashworthiness features that are
built into the V-22 to nmaxim ze the potential for
occupant survivability should a crash | andi ng occur.

And these are significant and include the
broom sticking of the proprotors, the bul khead that --
The wing will separate fromthe cabin if it |ands hard
going forward so it won't hurt the crewwthin the cabin
area. So there was significant features built into this
aircraft in the event that it does |and hard.

GENERAL DAILEY: Are we going to talk
about vulnerability later? Are there other issues that
cover that? Because it mght be worth discussing --

COLONEL SCHWARTZ: This m ght be the tine
to do that, sir.

GENERAL DAI LEY: Yes. You've tal ked about
the fact that the airplane -- it's unlikely that it wll
have to do this because of several things that are built

into the design, but in conbat operations, vulnerability
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Is another consideration in terns of -- Do we | ook at the

live fire testing that was done against this and the
other vulnerability testing in terns of its --

COLONEL SCHWARTZ: Yes, sir, we did, and
It stacked up very well and perforned very well through
live fire testing.

GENERAL DAILEY: Al right. So what
you're saying is that the procedure is if you | ose one
engi ne, you go to the airplane node. You may al ready be
there for, but depending on where you are in your
flight...

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: And then you nmake a
vertical |anding, however.

COLONEL SCHWARTZ: That's what's in the
manual s right now.

GENERAL DAI LEY: Single engine vertical --

COLONEL SCHWARTZ: And the question that
we had when we took a look at it is, is this the best
thing? In a fixed wwng aircraft, of course, there would
be procedures established. You' d go to a high key, for
I nst ance.

GENERAL DAI LEY: Ckay. But, now, that's
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for the double engine failure.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: And at that point, then
you're in the sane node that you'd be in a transport
aircraft wth both engi nes out or whatever.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: And you're going to --
And then the airplane has been designed so that the
rotors thensel ves, when they hit the ground or if they
do, that they don't fragnent. They actually broomstraw,
or whatever the --

COLONEL SCHWARTZ: They broom straw. Yes,
sir. They'll separate so shrapnel won't go through the
cabi n.

GENERAL DAILEY: So it was designed to do
this, then.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: To land in the airplane
node under extrem s.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAVIS: The reason for the "high
key" coment, sir, is that basically, you know, if you're

having trouble with the airplane, if you re concerned
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~about the cross-connect, the high key puts you at the

optimal position that if, for sone reason, the other
engi ne goes, as you know, and enhances the probability of
you getting on the runway or the road or even a field.

GENERAL DAI LEY: The reason | --

Aut orotation has been a high visibility issue with this
airplane, particularly in the press, because it's the way
hel i copters |and in an energency.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: But since this airplane
has nore options, then the fact that it's not --

Aut orotation is probably not even the first choice, then.
s that what we're saying?

COLONEL SCHWARTZ: We'll get to that in
the conclusion, sir. |If you'dlike to go to the
conclusion, we'll talk about that.

GENERAL DAILEY: Onh, are you?

DR. COVERT: Wuld you go back for ne,
pl ease?

COLONEL SCHWARTZ: Yes, sir.

DR. COVERT: And | woul d suspect under
design characteristics, invulnerability features m ght

present a different view than vulnerability features.
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COLONEL SCHWARTZ: We'll nmake that change,

DR. COVERT: Thank you.

MR. AUGUSTINE: | guess | have to
interject. To go to the airplane node after the first
failure is still a pretty sticky situation in the sense
that you' ve got to be able to get into the airplane node,
and | presune there's sone failures that woul d nmake it
hard to get into an airplane node. And once you get it
into the airplane node, as you pointed out, you've still
got to land, and you're not going to land in a pure
ai rpl ane node. You've got to get back to an internedi ate
node.

GENERAL DAI LEY: Well, that was kind of ny
poi nt. You coul d, though.

COLONEL SCHWARTZ: You coul d, sir.

MR, AUGUSTI NE: Worst case.

COLONEL SCHWARTZ: |If you were in
extrems; you were heavy; it was a hot day; you didn't
have the power possibly to convert or felt you had the
power to convert, you could land in the glide node.

MR AUGUSTI NE: Ckay.

COLONEL SCHWARTZ: Possi bl e Concl usi ons.
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The V-22 has |imted autorotational

capability; that the V-22 possesses even sone ability to
autorotate sets it apart fromfixed wing aircraft; that
It possesses the ability to conduct a survivabl e power-
off glide landing sets it apart fromall helicopters.

There are no energency procedures in
NATOPS for a single engine failure coupled wth an | CDS
failure, a situation that would require a power-off glide
| andi ng or an autorotation.

The V-22 community does not appear to
pl ace enough enphasis on the glide | anding capability of
the aircraft as an alternative to autorotation,
especially in the one-engi ne-out procedures.

And | believe that's what you were tal king
about before, General.

Enpl oynent concept, design features and
pilot training will Iimt the probability of an
autorotation having to be conduct ed.

And crashworthi ness features significantly
enhance survivability over that of |egacy platforns.

Recommendat i ons, pl ease.

These are our recomrendati ons.

The services should reassess the
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‘requirenent for autorotative flight.

If the requirenent for autorotation is
valid, the V-22 Program should i nprove the capability of
the V-22 to conduct autorotations.

Assess the feasibility of safe |anding
Wi th the conbination of engine and I CDS failure, and
| ncorporate appropriate procedures in the NATOPS and
training syllabus if necessary.

Re-assess the capability of the V-22 to
conduct power-off glides.

NAVAI R ensure that the full flight
simul ator used by pilots at Marine Corps Air Station New
Ri ver accurately enul ates both autorotative and power-of f
glide sinmulations to the degree required for effective
pil ot training.

MR. AUGUSTINE: Rick, on bullet two, to
recomrend that the prograns should inprove the capability
to conduct autorotations, that's pretty fundanental to
t he desi gn.

COLONEL SCHWARTZ: Yes, sir, it is.

MR. AUGUSTINE: [In other words, |'m not
sure what you woul d do.

Can sonebody help ne?




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 72
GENERAL DAI LEY: Add weight to the rotor

bl ades, which you really don't want to do.

COLONEL SCHWARTZ: There are sone limted
t hi ngs that you could probably do, but --

MR, AUGUSTI NE: Anything | could think of
you woul d do woul d be a major redesign. You're talking
about different rotor dianeters and pitch angles, and all
kinds of -- | wonder if that should even be on there.

DR COVERT: Well, the rotor dianeter, if
| recall correctly, is fixed by the need for shipboard
oper ati on.

MR AUGUSTINE: | think it's a dead-end.

DR COVERT: So | think that sone of the
ot her schenes |'ve heard discussed strike ne as
pie-in-the-sky or inpractical for a variety of reasons.
Nonet hel ess, | think it should be revi ewed.

GENERAL DAI LEY: We can recommend that the
second bul |l et be renoved as a reconmmendati on.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAVIS: Well, I'mnot sure, M.
Chairman. | nean, we say they ought to reassess the
requirenment. And it doesn't have great autorotative

capabilities, and if that is a requirenent, then wouldn't
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1t be inherent on the Departnent of Defense to inprove

Its autorotative capability?

MR, AUGUSTINE: Well, | guess you could
| ook at that way. | just think to hold out any hope that
one is going to significantly change the autorotative
capabilities of this airplane is just very snmall.

GENERAL DAVIS: Well, practically, | agree
wWth you. Yes, sir.

DR. COVERT: Well, | think it goes back,
General, to the idea that -- what are you going to trade
off for this? You can't, in an airplane in this stage,
make a substantial change in one place w thout |osing
sonet hi ng sonepl ace else. So | think it goes back to
trying to deci de what you want the airplane to do and
whet her or not this requirenent i s appropriate.

| think, as | said before, "needs to be
reviewed." | think | said "reviewed," not "renoved,"
Sir.

GENERAL DAVIS: No. No, | understand,
Doctor. But --

GENERAL DAI LEY: M. Augustine recommended
renoval. | was not quoting you, sir.

But | think the point is that this
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~airplane has nore options when you | ose an engi ne than

either an airplane or a helicopter.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: Ckay. And so what we
need to do is -- or what NAVAIR needs to do is to figure
out what the best way under various conditions would be.
And it may be that you sacrifice the proprotors because
that's the best way to do it. | don't know.

But shouldn't we recommend that they --
what ever they determ ne the best way under conditions of
al titude and nountai nous terrain, overwei ght, or whatever
it mght be, and then clearly specify what that is under
these conditions and then put it into the trainers to
train people to use those procedures?

That's kind of what we're saying here,
isn't it?

COLONEL SCHWARTZ: Yes, sir, that is.
That's exactly what we're trying to say.

GENERAL DAI LEY: So whether it can or
can't, sonebody needs to figure that out. But it |ooks
like it's -- We've said it's margi nal and even not al ways
repeatable. No matter how good you are, you're going to

have a bad day on sone occasions, and so -- But in this
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‘Situation, it's an energency anyway. You've | ost

sonething or nore than one thing that's put you in a bad
si tuation.

But we're saying that this airplane has
options available to you that are not available wth any
other aircraft because of the conbination of the two.

And also, if you have a round-out that's -- where you hit
the ground hard, you have survivability features built
into the aircraft that are going to nake it a better deal
for the people who are in there than it would have been
in other aircraft.

s that --

COLONEL SCHWARTZ: Yes, sir, that is. And
one of the issues is we don't believe they've adequately
addressed all of those options they have available to
them particularly with the power-off glide.

MR, AUGUSTINE: Wuld you think it was
fair to say that this airplane has nore options than
ei ther a conventional rotary wing or conventional fixed
wing aircraft for energency |anding, but neither of the
options are as good as for a pure rotary wing or for a
pure fixed wng aircraft?

GENERAL DAILEY: Well, not all helicopters
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~have good autorotational capability.

MR AUGUSTINE: But alnost all will be
better than this.

GENERAL DAVIS: As | renenber, all
autorotations are under energency procedures anyway.

MR, AUGUSTI NE: Yeah. | guess, you know,
the statenent is probably true, but | would hate for us
to give the inpression that we have nuch hope in this.

GENERAL DAI LEY: Well, that's kind of ny
point. Not that we would decide here whether it will or
won't, or can't, but we ought to cone up with a
recomendation that tells people what we think they ought
to do in terns of determining what it can do and then
what action to take after that to nmake sure that the
crews are properly prepared to react in the best way
possi bl e.

In any energency, the final determ nation
Is left to the pilot anyway. They give you advice, but
you do whatever you have to do. And so it may be that
this thing woul d autorotate soneday, but that doesn't
| ook I'i ke that way would be the first option if you're
flying it.

COLONEL SCHWARTZ: No, sir.
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MR. AUGUSTINE: | think it's how we

present it. |If the future of this airplane depends on
maki ng a desi gn change that gives it good autorotation
capability, don't bet on it.

DR. COVERT: Rick, | would suggest in the
fourth paragraph that -- | hate to be specific because |
t hi nk ot her people know a |ot nore than | do, but I would
think that in reviewing the capability of power-off
gliding, they ought to consider the possibility of being
able to feather the proprotor so that the bl ades
effectively present a mninumdrag to the airstream and
m ght inprove the drag ratio -- the |[ift drag ratio.

COLONEL SCHWARTZ: Ckay, sir. W can add
sonething |ike that.

GENERAL DAI LEY: That m ght be the place
to spend the noney if it appears that the airplane node
Is the preferred energency | anding node, then to assess,
you know, the benefits of going to a -- having a feather
capability -- if it's not there, have a feather
capability and -- That kind of gets back to "figure out
the best way to do it and then spend your noney on making
that as good as it can possibly be."

COLONEL SCHWARTZ: W can add that
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‘recommendation -- take a | ook at possible feathering of

the proprotors for power-off glides. Yes, sir.

Any ot her questions?

"Il be followed by M. O Connor.

MR O CONNCR  An admin note. |'ve been
asked to let the public know that there are going to be
handouts of these slides as presented at the end of the
presentati on.

Now, the reason for the timng, of course,
Is that this is the first tinme the whole Panel has seen
these and it's not appropriate that anyone see them
before the Panel, but we certainly have these avail able
at the end.

The next subject -- again, still on the
overall safety topic -- is an overall question that has
to be addressed. And that is, what are the safety
I nplications of the tiltrotor concept in general?

The way we did this was we | ooked at the
results of the m shaps, and then we | ooked at all of the
| ssues that are currently being tracked by the Program
that are a safety risk or hazards. And we | ooked at a --
sort of a top-level conparison to nake this distinction

on tiltrotor unique.
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I f you conpare this aircraft with al

known aircraft -- helicopter and fixed wing -- there's
really nothing that you can say that is unique. Wat's
uni que about the tiltrotor is the configuration of a | ot
of non-uni que equi pnent in a unique way.

And so to nmake that conparison, we had to
conpare it to sonething, and we chose a helicopter,
state-of-the-art, fly by wire, that has the sane sort of
mssion as the V-22, and I'll talk to you about that in a
m nut e.

First of all, the m shaps. W |ooked at
the five major tiltrotor mshaps. Five -- | have
I ncl uded XV-15 prototype that crashed early in the
hi story, and we found in the wite-ups of all those
m shaps that tiltrotor uni que technol ogy was not found to
be a cause factor in any one of those. However, in our
assessnent, we have to say that in three of those m shaps
there was a tiltrotor unique roll response to an initial
failure that you would not have seen in a helicopter.

Then we | ooked with that sane set of
gl asses at all of the existing hazards that are currently
tracked in the systemsafety programthat the Navy

conducts for any aircraft, and | ess than 6 percent of all
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‘the systemsafety risks could be called tiltrotor unique.

Now, this is the conparison where we
| ooked at the V-22 tiltrotor configuration versus a
state-of-the-art helicopter; sane m ssion, sane size, but
fly-by-wire kind of system

CENERAL DAVI S: Excuse ne, Bryan.

(Di scussion off the record.)

MR. O CONNOR:  Now, of those 6 percent
that we could call tiltrotor unique conpared to an
equi val ent helicopter, we found that none of those were
in the high-risk area. They're all in nediumto |ow.
There were sone uni que safety chall enges, though, anong
t hose 6 percent.

First, you've already heard about
autorotative performance. Because of the high disk
| oading of this aircraft, it does not do well on
autorotative descent. The second is, propensity for
rapi d devel opnment of a high sink rate, which we have
heard fromthe pilots. Third, roll response to VRS or
any other asymmetric proprotor condition when the
aircraft isinits VICL node. And fourth is a high
downwash vel ocity, which you've already heard about.

Again, that's another aspect of the high disk |oading.
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There are also tiltrotor unique safety

enhancenents. One is the | ow chance of having to ever do
an autorotation due to low vulnerability -- the speed,
the range, the engine placenent you' ve heard about -- the
ability to convert to airplane node and the |ack of a
tail rotor, which is one of the reasons why single rotor
aircraft have to do autorotations -- is for |oss of that
single point failure node.

There's al so, as nentioned in the OPEVAL
report, a very good field of view for pilots during
decel erating transitions. Wen they cone into a | andi ng,
they don't have to pull the nose up and decrease their
visibility. They just pull the nacelles back and keep
the attitude of the cockpit level, and that was
consi dered enhancing froma safety vi ewpoint.

Also, alittle bit of a counter to the
earlier one that says it's easy to get into high sink
rate. They also find that there is the promse of a good
sink rate margin with this aircraft for the very sane
reason. High disk |oading says that you'd probably have
to develop a little bit higher sink rate to get into
trouble with this aircraft than wth aircraft with | ower

di sk | oadi ng.
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I nplications of Tiltrotor Concept,

Pot enti al Concl usi ons.

The tiltrotor technol ogy introduces
several safety-related challenges as well as enhancenents
to mediumlift m ssion.

When considered in total, the tiltrotor
uni que risks do not appear to be insurnmountable, nor to
out wei gh t he enhancenents.

Al tiltrotor unique risks appear to be
manageabl e t hrough desi gn nodifications and operati onal
procedures and techni ques.

Reconmendat i ons.

Continue to develop mtigation strategies
tolimt the potential for autorotation and the risk of
asymmetric thrust conditions.

Second, specific recommendati ons are
i ncluded in the VRS, the downwash, and the autorotation
| ssue briefs, which you've already had.

Any questions or discussion on the overall
concept ?

Then we'll go to System Safety Program

GENERAL DAI LEY: Just a second, Bryan. |

need an adm n. ..
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(Di scussion off the record.)

(A brief recess was taken.)

MR. O CONNOR: The next issue is System
Safety Program W | ooked at the programto nake sure
It's being managed properly, staffed probably, using
appropriate processes and procedures.

G ven the enphasis on safety that was part
of our charter, we talked to the people are who managi ng
and operating the System Safety Program for the V-22
Program both contractor and governnent, and we found
that they have -- they're nanaged by a system safety
prof essional wi th adequate Bell/Boei ng support and
ext ensi ve experience on the program

The program conplies with appropriate
system saf ety standards.

The system safety programis appropriately
I ntegrated into the program s ri sk managenent and
deci si on- maki ng.

The V-22 Program categorizes risks,
however, in what we considered to be a conservative way,
and I'Il cover that in the conclusions -- Well, | should
give you a little nore than that.

For exanple, a single engine failure and a
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~dual engine failure are both in the sane category of

risk, and that's because they tend to treat that category
nore conservatively than they absolutely would have to
normal ly. Sonme of these things would probably be nore
appropriately placed into the | ower risk category.

The purpose -- or the reason for that is
that an aircraft, this early inits life, has a | ot of
uncertainties and they tend to be biased towards the
conservative side when they address safety issues. The
nunber of high and nmediumrisk issues in the program
cl osed out by the program-- that is, accepted -- is
reasonabl e when you conpare it to other ongoing aircraft
prograns and prograns at this stage of devel opnent, and
that was -- we got that fromthe head of the system
safety organi zati on of NAVAI R

And before OPEVAL, NAVAIR conducted a
flight readi ness review and the system safety
organi zati on was part of the "go" that cane with that, as
wel | as the groundi ngs that have happened t hroughout.

Concl usi ons.

The V-22 System Safety Programis
appropriately staffed and engaged.

The nunber and type of risks being tracked
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by the program do not appear to be abnormal for an

aircraft at this stage in its devel opnent.

The V-22 program uses an overly
conservative standard to define risk level for it's
various safety issues: the result is that the risk |evel
categories by thenselves are of limted use to the
deci sion-nmaker in safety risk mtigation trades, one to
the other. They have to go to other neasures other than
these risk category trades or |evels.

Pot enti al Recomrendati ons.

NAVAI R shoul d devel op a consi st ent
approach to neasuring overall risk |level and
devel opnental prograns to aid the programin risk trades
and ot her decision-naking; NAVAIR, in the fight readi ness
review process, and the Defense Departnent in its
acqui sition decisions, or -- this was one of those where
| need a decision on which one would be nore appropriate
-- NAVAIR should require all prograns to perform
probabilistic risk assessnents consistent with the recent
guantitative risk category definitions that they've cone
up with.

GENERAL DAI LEY: Well, what you're saying

-- there's a programin place that appears to be doing
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‘what it's supposed to do.

MR, O CONNOR R ght .

GENERAL DAILEY: And that they're on the
conservative side in ternms of their risk assessnents.

MR. O CONNOR: That's correct.

GENERAL DAILEY: Is this inconsistent with
the accidents that we'd had or m shaps that we've had in
terns of if we have a programthat's up and running,
doing what it's supposed to do, why are we having these
problens? |Is that a fair question at this point?

MR O CONNOR It's always a fair
guestion. [It's alnost inpossible to answer. It's one of
those things that, before the m shap, people thought they
were doing the right thing; they thought they had the
appropriate level of mtigation on risks, and so on.

When you | ook at the System Safety
Program all we could determine was that it appears to be
alittle nore conservative in raising issues to the
programthan it needs to be in sone areas sinply because,
right now, for exanple, they have a single engine failure
and a dual engine failure both in the sane category of
risk. And, yet, when you talk to the reliability people,

they'll tell you there are five orders of magnitude
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‘difference in probability of one engine failing in a

gi ven hour versus two engines failing in a different
hour .

And the question there is, should the
Program Manager be presented with both of these things as
equally valid things to work on? And that's the issue
her e.

GENERAL DAI LEY: The reason |I'm asking the
guestion, if we were to select option one up there, would
we then be saying that we're recommendi ng that they be
| ess conservative in their approach? Wat you' re saying
I s sonebody needs to --

MR. O CONNOR: That's correct.

GENERAL DAILEY: -- set standards and...

MR. O CONNOCR: The only reason for that is
that the one dilemma that -- It's okay to be conservative
I n your approach, but you becone a safety flag-waver and
you can't separate the wheat fromthe chaff.

GENERAL DAI LEY: So maybe they're spending
time on things that are not of as great a significance as
ot hers that --

MR O CONNOR: That's correct.

GENERAL DAI LEY: -- should get nore,
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~correct?

MR O CONNOR It's difficult, using the
System Safety Program by itself here, and sinply using
these risk categorizations. |It's difficult for any
deci si on-nmaker to bal ance risks appropriately.

GENERAL DAILEY: | guess | have a little
problem-- |I'mnot sure that that first statenent conveys
t hat nessage.

MR. O CONNOR:  Ckay.

GENERAL DAILEY: Am | m ssing sonething
here?

MR. AUGUSTINE: | read the second one as
bei ng a possi ble subset to the first.

MR O CONNOR: It could be.

MR, AUGUSTINE: It's a possible way to do
the first. And to your very first point, | had the sane
reaction two charts back. The second bullet said
basically that the safety program neets the standards,
and then the question cones up: Well, if it neets the
standards, why do we lose aircraft?

Yes, there it is. The second bullet. |
t hi nk that needs sone el aboration or nodifying. It may

nmeet current safety procedures or sonething |like that --
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MR O CONNOR Right. It neets the

standards for the type of process that needs to be put in
pl ace; the type of anal yses that are supposed to be done.
W didn't find any fault with how they're doing the
systemsafety job. [|I'mnot -- The only way | could think
of to inprove it mght be to present their findings in a
little nore useful formto the Program Manager so that he
can put appropriate attention on the appropriate risks
rat her than presenting himwth 60 1D risks, for exanple,
when - -

GENERAL DAI LEY: Oh, | see.

MR. O CONNOR:  -- you know that certain of
those are nore inportant than others. The System Safety
Programthat they're conplying with here does not allow
for that.

GENERAL DAI LEY: Ckay. So what you're
saying is that by being conservative, there are too nmany
things inthis --

MR. O CONNOCR. Too many things that are in
the sane category as inportant things.

GENERAL DAILEY: It could even dilute his
attention to --

MR O CONNOR Wiat |'mworried about is
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it may dilute the really big ones, and that's the only

fault | could find with this whol e process.

MR, AUGUSTINE: You clearly want to do
"B," | would think, and you may want to do sone of "A "

MR O CONNOR  "B" is not without --

DR. COVERT: | woul d suggest that the
first thing you want to do is go through these 1Ds and
try to use common sense and sort them out.

1B sounds good, but | think when you're
starting to talk about probabilities in the order of one
and ten to the ninth exposures and so forth, | begin to

have sonme difficulty trying to figure out how | am goi ng

to do that. | can't run a test the rest of ny life or |
w |l never fly the airplane.
MR AUGUSTINE: Well, | read "B" to be

what this category 1B, 1D, 2 --

DR COVERT: Well, | think there are
peopl e who are called "probabilistic risks analysts," and
| think at this point that's sufficiently i mmture that
we probably would prefer not to --

MR O CONNOR It's not a panacea. Right
now, | can tell you that when they have a |ot of 1Ds, the

Program Manager is very aware that when he gets a stack
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~of 1D issues, that he has to go to other questions to

parse them out and separate the wheat fromthe chaff.
The only suggestion here is that the system safety
process can help wth that.

DR. COVERT: That's right.

GENERAL DAVIS: M. Chairman, | think we
all agree that if you have too nmany |l ocated in one
category, the real inportant ones could get lost in the
noi se level, and | think we ought to nodify the --
recomend to nodify the program so that noise | evel can
be broken out in different categories so that the Program
Manager, the safety managers, and all those fol ks can be
| ooki ng at the nbst inportant ones.

| would recommend that we ask the staff to
go back and rewite the recommendation so that that
becones cl earer.

MR. O CONNCR W can do that.

DR. COVERT: Yeah, | think that's right.

VR, AUGUSTI NE: | concur.

GENERAL DAILEY: Are we all in agreenent,
then, on that? Gkay. Because since we didn't understand
what we were recommendi ng here, it's probably a good idea

to change it.
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MR O CONNOR  Right. Yes, sir.

GENERAL DAI LEY: xay.

MR. O CONNOCR  Now, the next factor here
I n systemsafety area was the DOT&E briefing that we got
early on in our neetings. The DOT&E assessnent of the
OPEVAL was conducted. W had their report. They
mentioned a few safety issues. (Qbviously the VRS
acci dent was one of those safety things that cane out of
OPEVAL.

The DOT&E briefing to our Panel included a
substantial nunber of things | abeled as safety issues and
potential problens, and so we felt |ike we had to go and
take a | ook at those. And what we did was we bounced
them across all the known safety issues and hazards in
the programto try to find out if there was anything new
that had cone out of this analysis that either NAVAI R had
m ssed or that the OPEVAL people had, and the result of
that was that there were no new things that canme out of
t heir anal ysi s.

There were 15 generic issues that were
covered by existing safety action records that are on the
program and that the renmai nder of those things that were

mentioned in that briefing to us were either | owrisk or
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were nore reliability or availability than safety issues.

So the conclusion there is, we took the
chal | enge that was presented to us by the DOT&E community
to look at this. W know that although at | east one new
safety issue cane out of the OPEVAL flying, there were no
new safety issues nor changes in the V-22 hazard risk
| evel assignnents as a result of the analysis that was
conducted by DOT&E. Recommendati ons.

To aid the decision-nmakers, DOT&E and

OPTEVFOR bot h shoul d consi der use of standard ri sk

indices -- i.e., the systemsafety R sk Assessnent Codes
-- the ones we just bad-nouthed here a mnute ago -- but
at least -- at least that would be very hel pful to people

trying to make sense out of operational safety issues
t hat cone out.

GENERAL DAILEY: So we're saying that the
anal ysis of the DOT&E issues show that all of those were
al ready bei ng consi dered --

MR- O CONNOR: That's correct.

GENERAL DAILEY: -- as part of sone other
activity that had taken place prior to that?

MR, O CONNOR R ght.

GENERAL DAILEY: And that it's the l[ack of
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~consi stency of the severity of a risk or understandi ng of

that, that also inpacts on this? So whatever we conme up
with on how we --

MR. O CONNOR: That's correct.

GENERAL DAI LEY: Ckay.

MR O CONNOR W tried to find -- W
tried to take those 175 issues and put themin the right
ki nd of boxes so we knew what to do wth them whether
they were new, and if so, how potentially bad they were.

GENERAL DAI LEY: So you could have 175
Itens but theoretically not have a severe safety problem
or you could have three and have a terrible safety
probl em

MR. O CONNOR: That's correct.

GENERAL DAI LEY: Ckay.

MR. O CONNOCR That's why we had to | ook
at every one of those and nmake sure they didn't mss
sonet hi ng.

GENERAL DAI LEY: Ckay. And it's the
probl em of being able to sort these out --

MR, O CONNOR R ght.

GENERAL DAILEY: -- that is inpacting on

the efficiency of the program
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MR O CONNOR That's correct.

GENERAL DAILEY: Al right.

MR. O CONNOR:  The next is Quality
Control, and Col onel Steel will talk about the quality
control issue.

COLONEL STEEL: As background information,
initially the production in the programsuffered from
quality control problens, but quality inprovenent
processes have steadily inproved the aircraft. For
exanple, the aircraft delivered in 2000 had 35 percent
f ewer discrepancies than those delivered in 1999.

W' ve taken the listings of the top
readi ness degraders fromthe fleet and we've assessed the
gquality neasures used to correct them W show five
sanples -- three on this slide, two on the next --

i ncl uding their current status.

Each downgrader had a team appointed to
assess and correct the discrepancy. Al deficiencies
have corrective actions in place or under review.

O note: In the last bullet area, you'l
notice that a Tiger Team has been appointed and they're
currently assessing or conducting a conplete aircraft

revi ew.
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Concl usi ons.

The affected agencies need to continue to
pay close attention to the quality control neasures; the
fl eet degraders are an effective neans to track progress
and nonitor status; and the prelimnary Tiger Team
I ndi cations are that there are still production variances
between aircraft.

Recommendat i ons.

We need to continue to nonitor the quality
processes and resolve the findings of the Tiger Team
results when they becone avail abl e.

GENERAL DAI LEY: This is al nost the sane
as the safety issue. W're saying we have a program
that's in place; that's properly structured, properly
staffed --

COLONEL STEEL: And effective.

GENERAL DAILEY: -- and is doing what it's
supposed to do --

COLONEL STEEL: Yes, sir.

GENERAL DAILEY: -- and we're reducing the
nunber of discrepancies on aircraft that are received.
And then | guess it's a positive thing, you're saying,

that they've identified these top ten or whatever it is,
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~areas of --

COLONEL STEEL: Correct. Those are --

GENERAL DAI LEY: And then have a speci al
teamthat's set up to continue to pursue this. The team
Is part of the quality process?

COLONEL STEEL: Exactly. Yes, sir.

GENERAL DAI LEY: xay.

COLONEL STEEL: Overall, it's a very
hi gh-quality programin nonitoring the production
qualities, et cetera. This Tiger Teamthat's been
appoi nted, the prelimnary indications do give us sone
concern, and those findings need to be tracked and
noni tored careful ly.

GENERAL DAI LEY: | guess we'll talk about
this later, but can we assune that reliability and
mai ntai nability will inprove because of what we see here?

COLONEL STEEL: Yes, sir.

GENERAL DAILEY: This is part of the
process to get themthere?

COLONEL STEEL: Exactly.

GENERAL DAVIS: M. Chairman, as you know,
there's always a | earning curve with every airplane, and

the nore we find out about it, the steeper that |earning
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~curve goes. It looks like they're on that |earning

curve. | think the primary thrust of this recomendati on
Is to say, "Good work, but keep going."

COLONEL STEEL: Exactly.

GENERAL DAILEY: This Tiger Teamis a new
initiative?

COLONEL STEEL: Correct.

GENERAL DAI LEY: Ckay.

COLONEL STEEL: Yes, sir.

GENERAL DAILEY: So we haven't seen the
results of it yet in terns of inpact.

COLONEL STEEL: Exactly. And it's a
conplete aircraft review, so it's a larger scope than the
previ ous exanpl es we've seen.

GENERAL DAI LEY: There was one on
hydraulics. Was this the sane team or are they
consi dering everything?

COLONEL STEEL: That's a part of the sane
t eam

GENERAL DAILEY: Al right. So in other
wor ds, do what the Tiger Team says to do --

COLONEL STEEL: Yes, sir.

GENERAL DAILEY: -- is what we're saying
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here.

And -- Ckay. So this is a continuous
| mprovenent .

COLONEL STEEL: |It's a "goods news" story.

GENERAL DAI LEY: xay.

COLONEL STEEL: Exactly.

GENERAL DAILEY: "Don't relax" is the
nmessage here.

COLONEL STEEL: Stay focused. Yes, sir.

GENERAL DAI LEY: Any...

COLONEL STEEL: I'd like to bring M.

O Connor back up to address reliability concerns as we
enter the conbat effectiveness phase.

MR. O CONNOCR  As | nentioned before,
reliability has tentacles that go into various areas, and
the next one has to do with howthe reliability affects
readi ness as neasured in the operational eval uation.

We didn't ook at activities since the
operational evaluation. W took the data from-- only
from OPEVAL. And the results were m xed when it cones to
reliability and availability netrics. There was a Low
Mean Tine Between Failure that was highlighted during

operational evaluation, and poor reliability, especially
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in the hydraulics systens, was one of the big actors

t here.

There was also -- In this particular one,

t hough, there was a |ate change in the requirenent -- the
effective requirenent that was nade in 1999, which caused
the programto be neasured at a hi gher standard when it
cones to Mean Tine Between Failure, and that's part of
this story as well.

The nunbers | have up here just shows you
that the nunbers that they |ook at for those four
nmeasurenents, which are all availability related, only
two of them passed: the Mean Flight Hours Between Abort,
the M ssion Readi ness, both passed, but the other two --
Mean Flight Hours Between Failure and M ssion Capabl e
rate were too | ow

The M ssion Capable rate turns out not to
be all that different fromother aircraft at this stage,
and | think that plays in the conclusions. But Mean
FIl i ght Hours Between Failure was a big issue with the
operational testers.

The January Program O fice response to
t hese operational evaluation assessnents was that they do

have in work reliability inprovenents, especially in the
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“hydraulic and the actuators, to inprove the reliability,

to get it to the requirenent value of 1.4 Mean Flight
Hours Between Failure, but not until the end of 2003.

Now, the aircraft were not designed to
this new change in requirenents. |If you |ook at how it
was designed and take it back to that pre-1999 nunber,
which will be closer to about 1.1, then the program
shoul d be there by the end of this year if it were to go
forward. So there are two ways to | ook at that one.

Now, when we | ook at the next chart, we
show this planned i nprovenent. The dark line up there is
the requirenent of 1.4 Flight Hours Between Failures, and
as you know in the subpanel discussions, when they talk
about failures with this particular neasurenent, they're
tal ki ng about any kind of failure. An engine failure
counts the sane in this particular netric as a light bulb
failure, and so it's all failures.

The bl ue stars there show you three other
aircraft that are currently in the fleet and what their
current values are, and it shows that the V-22
requi rement strives to be higher than the best of those
aircraft -- the HH60 -- but it's well better than H 53

or 46 as denonstr at ed.
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The subpanel was not as interested in Mean

Ti me Between Failure or Mean Flight Hours Between Failure
as the OPEVAL tended to be and asked that the program
show what this neans in Mean Tine Between Aborts, because
that tends to be a nore inportant neasurenent in sone
cases. It turns out they did neet that requirenent. And
as they go and put effort, resources, noney and so on,
into bringing that Mean Tine Between Failures where it's
supposed to be, this is the effect it has on Mean Tine
Bet ween Aborts. Further inproves it.

Concl usi ons.

The operational availability of the V-22,
as denonstrated in the OPEVAL is not adequate. However,
It is not clear that the Mean Ti ne Between Failure or
Mean Flight Hours Between Failure, however you neasure
it, is as inportant to the users as Mean Ti ne Between
Aborts woul d be, which was an adequate neasurenent during
t he test.

The plan to neet the threshold for Mean
Fl i ght Hours Between Failure includes inprovenents to the
hydraul i c system and shows |ate 2003 when it should be
met .

Wth no apparent service need change, the
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~Mean Tine Between Failure requirenent was effectively

changed to a stricter standard |ate in devel opnent, well
after the final design of the LRIP aircraft which flew
that OPEVAL. |In other words, too late for themto really
do anything to change those aircraft to neet that new

st andar d.

Contractor conponent reliability
predi ctions during early design and devel opnent were
substantially better than that denonstrated during the
OPEVAL. And we tal ked about that one earlier.

The recommendati ons that would cone from
t hose conclusions, if you accepted them

The Services should revalidate the
threshold requirenent for reliability consistent wth
relevant reliability requirenents drivers. |n other
words, go | ook and see how inportant this Mean Tine
Between Failure really is before expending a | ot of
resources on it to fix it.

The Defense Departnent and the contractors
should inprove their reliability prediction nodels and
processes, and review the reliability inprovenent plan
and prioritize deficiencies to insure that funding is

applied in prioritized sequence.
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GENERAL DAVIS: M. Chairman, as you

poi nted out in one of the subpanel neetings where you and
| were neeting to discuss this thing, the standard they
applied causes you to treat a light bulb the sane as a
hydraul i c actuator. And there again, they mght dilute
the process by trying to buy a better |ight bulb than a
better hydraulic processor, and | think that's very clear
-- one of the reasons why we cane to the concl usion why
the real standard probably ought to be Aborts, because
that really tells you a better story. And that could be
a great detrinent to the programif they treat, you know,
a light bulb the sane as sonething that's far nore

| nportant.

GENERAL DAI LEY: | guess the question |
have -- Have they achieved -- | see they were supposed to
be above the line by now Are they above the line in the
Mean Tinme Between Aborts? Well, | guess they' re not
because they're not flying.

MR O CONNOR  Well, that's neant to be
t he January plan, which has been slipping --

GENERAL DAI LEY: Ckay.

MR- O CONNOR:  -- woul d have achi eved t hat

1.1 area in the fourth quarter of this year.
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GENERAL DAI LEY: Right. Okay.

And | think that -- What we're saying is
t hat under the Mean Tine Between Failure criteria, you
coul d have some nunber of itens that have failed --

MR, O CONNOR R ght.

GENERAL DAILEY: ~-- and still fly the
m ssi on successfully because -- But if there was such --
or if there was one failure and it was of sonething that
required the mssion to be aborted, then that neasurenent
woul d be nore significant in terns of actual conbat
capability. That's what we're saying in this --

MR. O CONNOR: That's correct.

GENERAL DAI LEY: Ckay.

MR. O CONNCR:  Now, ny understanding --

GENERAL DAI LEY: So what we're
recomendi ng is that rather than going out and trying to
fix everything based on test results, figure out which
are the nost inportant, spend the noney on fixing those
things that actually result in capability --

MR O CONNOR: That's the idea.

GENERAL DAI LEY: Ckay.

MR, AUGUSTINE: | guess | would like to

add a gratuitous comment to the inportant point you both
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~made: that to ne, one of the failings of the defense

acqui sition process is that requirenents are specified
whi ch becone very sacred and a | ot of noney and effort is
spent trying to neet requirenents that they becone
irrelevant. They nmay have been irrelevant in the first

pl ace, or they may just be w ong.

And | think this is an exanple of that,
where we have a requirenent that this doesn't distinguish
time on the ground and tinme in the air; it doesn't
di stinguish light bulbs fromengines. And yet, we're
spending a lot of effort; we're neasuring this aircraft
by its ability to neet a requirenent that's relatively
meani ngl ess, in ny judgnent.

It would seemto ne a nore appropriate
requirenment -- Really would be two. One is the one you
suggest -- Really, that CGeneral Davis suggests. That is,
Mean Flight Hours Between M ssion Failures, and then a
second one that's Mean Tine to Maintain or Mean Tine to
Repai r.

And if you have those two -- You may want
ot her things, too, but to continue to spend a | ot of
noney and to neasure the programwth this paraneter is |

think not fruitful.
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GENERAL DAI LEY: \What we're saying is,

measure the tinme that it takes for it to break and then
how | ong does it take to fix it after it breaks. Those
are the things that --

MR O CONNOR: Mean Tine to Repair is one
of those things that is neasured.

GENERAL DAI LEY: Ckay.

MR. O CONNOR. The aircraft, by the way,
did not do very well in that neasure. There's a |ot of
work to be done to inprove maintenance all around in this
aircraft.

MR, AUGUSTI NE: That gets into sparing and
t he whol e t hing.

MR O CONNOR That's right. And the tech
pubs and so on.

(kay. Go on to the next one --

GENERAL DAILEY: Well, so do we think that
this captures that?

MR. AUGUSTI NE: | do.

GENERAL DAI LEY: Okay. Everybody okay
with this, then?

MR, AUGUSTINE: We may want to be nore

specific sonewhere in the text of our report and say,
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" Consi der using such things as Mean Flight Hours Between

M ssion Failures and Mean Hours to Repair."

MR O CONNCR  Well, | think that M ssion
Failures is the Abort, Mean Tine Between Aborts.

MR, AUGUSTINE: But | also want to get
Mean Tine to Repair in there sonewhere.

MR O CONNOR: Mean Tine to Repair is a
measurenment. | didn't include it in this issue because
it was not reliability related, but that is one of the
requirenents and they failed it. They failed to neet
that one as well for a variety of reasons that were not
reliability --

MR, AUGUSTI NE: We ought to throw that one
out because we're done with it.

DR. COVERT: There is a section on
mai nt enance; is that right?

MR. O CONNOCR | have that next.

DR. COVERT: All right.

MR. O CONNOR:  Maintainability and the
Nacel | e.

The nacell e was by far the biggest
particular feature here in this maintainability

di scussion as you noticed on your wal k-arounds of the
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~actual aircraft and talking with the crew nenbers, the

ground crew nenbers.

Several factors nmake mai ntenance and
I nspection of the nacelle hardware very difficult: tight
guarters; poor inspection access; |ack of access; and in
t hose areas where there are access panels that are not
gui ck access panels, the fasteners that are used for
those panels are inadequate. They break easily and they
get | ost and they becone foreign objects.

O her factors that add to the nmaintenance
chal l enge with the nacelle are | ack of consistent
configuration fromone airfrane to the next, which is
covered by the quality issue brief, and that is one again
that this Tiger Teamis just now bringing out that they
see sone of that.

The high failure rate of the click studs,
which is that device that we | ooked at, that fastener,
that causes a |ot of problens in the tight quarters in
the nacelle, but is also in other parts of the aircraft.
Poor nai ntenance publications. This wll be covered
| ater. And nornal operational issues that apply to any
kind of aircraft in the field on top of all those.

Potential Conclusion for Maintainability




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 110

~and the Nacelle: The tight spacing of critical hardware,

| ack of adequate quick access and poor reliability of the
fasteners on the remai ni ng access panels, conbine to nake
the nacelle a maintainability challenge. The effect, at
best, is high maintenance man- hours, and, at worst,

m ssed critical failure precursors.

Reconmendat i ons.

| nvestigate the possibility of providing
nore qui ck access panels for the maintainers, and to
evaluate high reliability alternatives to the M ni-Mark
fastener, the one that fails so often.

I nvestigate the feasibility of a nacelle
redesign to i nprove the spacing/protection/of critical
conponents, nai ntenance wor ki ng space, access and overall
mai ntai nability of this critical aircraft area.

Include in any nacelle redesign the
potential for user-friendly inspection capability for
conponents that are exceptions to the flight controls
system redundancy requirenents and other critical
conponents, either with borescope access, nore easy
access panels, and so on.

GENERAL DAVIS: Doctor, you can help ne

wth this. In the design of the nacelle, access panels
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‘weren't put in there because they would | ose strength in

t hat process?

DR. COVERT: It's hard to say because
access panels -- sone of themactually are | oad-carrying
and others are not. | think that it's hard to know --
|"'mnot a mnd reader, as well as not an English major,
and so | -- Usually you don't put in access panels when
they start interfering with the manufacturing process.
In other words, you could probably design sonething that
was very easy to get at but woul d probably be heavy and
harder to build. Again, it's one of these trade-offs.

I won't stick ny neck out any further than
that for you, sir.

MR O CONNCR  Sir, we found there were
three types of access panels on a nacelle: one quick
access that had easy opening, high reliability fasteners.
The fasteners were not an issue. The second type of
access panels were | oad-bearing panels -- |oad-carrying
structure panels -- that had these Mni-Mark fasteners
because of that.

It turned out that there is a third type,
and that is, non-easy access, access panels that have

t hese sane fasteners, but they are not | oad-carrying




© 00 N o O b~ w N PP

N NN N R R R R R R R R R R
Ww N P O © 0O N o o A W N P O

Page 112

~areas of the nacelle. They are candidates to go to a

better fastener, and easier access, and that's what we
want themto | ook at.

And | think that -- Well, | know the --
Well, |I'"ve been told the Tiger Teamis | ooking at that
very thing. You renenber that it took them 14 man- hours
to conpletely open all the access panels down there to
show us the inside of that nacelle. That's not good
mai ntai nability.

DR. COVERT: That's 14 man- hours?

MR O CONNOR  Right.

GENERAL DAILEY: So this is a significant
recommendation that we've got here. So this is a "take
this nacelle and do whatever is necessary to reengi neer
it so that it fixes not only the accessibility for
mai nt enance, but does all the other things we've tal ked
about -- hydraulic lines, electrical bundles, ability to
I nspect, reach, or repl ace.

So this is a very big effort here, and
this is probably one of the nobst inportant
recommendati ons we're going to have here in terns of the
success of the programin the future.

MR O CONNOR:  Yes, sir, it is.
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GENERAL DAI LEY: Ckay. So this doesn't

tell themhowto doit. It just says that things need to
be done in these areas.

MR, O CONNOR R ght .

GENERAL DAILEY: And these will conplete
the reviewin terms of -- So it's nore than
mai ntai nability and reliability here. This is safety,
per f or mance, everything.

MR, O CONNCOR: Well, you renenber in the
safety di scussion sone of these very things cane up:
chafing of hydraulic |ines.

GENERAL DAI LEY: Right.

MR. O CONNOR: That's happening in that
sanme nacel |l e because of the tight quarters.

GENERAL DAI LEY: What |I'mgetting to, do

we need to address -- Well, | guess you' ve said it here:
i nclude -- That this actually inpacts on al nost
everything else that we've reviewed in terns of -- Is

t hat adequately stated in this recommendati on?

MR. O CONNOR:.  This nmay be one that we
woul d suggest could be highlighted as one of those
wr ap- up concl usi ons.

GENERAL DAILEY: Al right.
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MR. O CONNOR:  Executive sunmary-type

| evel , because it --

GENERAL DAILEY: To give it special --

MR. O CONNOR: Because it does show up in
several places in the issues.

GENERAL DAI LEY: Ckay. And | think that's
going to be -- W need to, based on the know edge we have
now, do sone of these sunmary-type things; so that even
t hough peopl e can go through and read this as individual
Itens, at sone place, based on the experience we've had
so far, we need to say, "This is what counts,"” and
"here's how it cones together."

MR, O CONNOR R ght.

GENERAL DAI LEY: Ckay.

MR. O CONNOR:  Col onel Schwartz is going
to pick up with the technical publications.

COLONEL SCHWARTZ: On our trip down to
VIVMI- 204, New River, one of the areas we received the
briefing on and a denonstration of was Integrated
El ectroni c Technol ogy Manual systemthat they're using
down there. IETMis sonething that all naval aircraft
are going to and it shows a |lot of promse, and it has --

This slide denonstrates what it's supposed to do.
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It allows the maintainers greater

flexibility. Al your information is on a personal

el ectronic data display that they have, they carry out to
the aircraft, although this system doesn't yet integrate

wth the aircraft, future systens are going to integrate

wth the V-22. So they can take it out, plug it in, get

the data off the aircraft and read it there.

Additionally, software is updated every 45
days. Prior to this system wth publications, as you
know, you'd get publication changes, but they would cone
at odd intervals and they may be extensive, and then you
had to cut-and-paste into the publications that you may
have for an aircraft. And these are volum nous. | nean,
there are volunmes and vol unmes of aircraft mai ntenance
procedures and data that we have currently in
publications. This electronic data display that the crew
chiefs have -- they take it out to the aircraft -- wll
hold all that data.

The systemis also easily transportabl e,
and that's a key feature. Two or three aircraft on a
separate depl oynent fromthe squadron could take a system
with them and don't have to take copies of all the

publ i cati ons.
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So it offers a great deal of prom se.

Unfortunately, there are a | ot of problens
Wth the systemas it currently exists and that we
di scovered while we were down there. These are sone of
them inconplete data; inaccurate nai ntenance procedures
that are in the manuals, that are in the ETM poor
organi zation of the data and the procedures, and a | ack
of clarity; poor integration of the |ogistics support.

O note here: the V-22 is the only
aircraft using the Universal Nunbering Systemfor its
| ogi stics support. The rest of the naval aircraft use a
systemcalled the Work Unit Code to identify parts, so
this is somewhat significant.

One of the things that we -- There are two
nmet hods by which the IETMis validated. They are
validated and they're verified. Validation is done by
the contractor. Validation of the | ETM was done prior to
OPEVAL. One of the things that we discovered was that 85
percent of the validation was done either by sinmulator or
tabl etop, and only 15 percent was done on the actual
aircraft. W investigated this a little bit further and
di scovered that in three other instances this data is

conpar abl e.
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There are probably over 20,000 nmai nt enance

procedures that need to be validated, so there are quite
a nunber of procedures. Not all of them can be validated
on the aircraft. So this was not unusual, but we had a
guestion about it when we | ooked back and we saw sone of
the problenms with the itemthat's out there and sone
problens with the publications.

The Bel |/ Boeing verification support was
contracted for and subsequently descoped to reallocate
fundi ng el sewhere on the program

Now, that verification of the pubs is done
by the governnent with contractor support, and that is
currently scheduled for the fourth quarter of 'O01.

GENERAL DAI LEY: Let ne just interrupt you
for a second.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: This is another case
where we have -- You've just said that this was descoped
due to lack of funding --

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: -- or for the need to
nove funds sonmewhere el se, and we need to keep track of

these things as we go through. This is a trend that |
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‘think is present in this programthat reflects or has the

I ndi cations of an underfunded program and the --

COLONEL SCHWARTZ: Yes, sir, it does.

GENERAL DAI LEY: -- types of activities
t hat have taken place | think are show ng that.

COLONEL SCHWARTZ: We'll capture that in
the summary, sir.

GENERAL DAILEY: Al right.

COLONEL SCHWARTZ: Possi bl e concl usi ons
that we reached: As currently fielded, the IETMfails to
neet the needs of organi zational maintenance; the
har dwar e and supporting software is i mmature and
devel opnental in nature -- and that was a major issue for
us, the fact that it was devel opnental in nature but it
was down in a squadron and the squadron naintainers were
trying to work with a systemthat was basically
devel opnent al .

Si gni ficant devel opnent and testing needs
to be acconplished before IETMis ready for Fleet
I ntroduction. Verification of |ETM needs to be
acconpl i shed as soon as possible, and it is schedul ed.
Based on field performance to date, it appears that

techni cal publication validation was inadequate.
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DR. COVERT: Rick, wll you go back,

pl ease?

COLONEL SCHWARTZ: Yes, sir.

DR. COVERT: Am| inferring correctly,

t hat because this hardware is i mature and devel opnent al
sone of the maintenance man-hours that are so high on
this airplane are a consequence of using the |ETMs as
opposed to ol d-fashi oned paper-type nmanual s.

COLONEL SCHWARTZ: That's a very good
poi nt, Doctor. When we queried the squadron, the best
that they could give us was that probably they |ost 15
percent of maintenance tine due to these problens wth
the 1ETM and the problens that the nmaintainers had in
trying to find docunents, schematics, parts, things that
t hey needed out of the database. So they lost relatively
15 percent.

Now, that is difficult to quantify in
readi ness, but obviously it does have an inpact on
readi ness. And when we asked the fol ks down there, they
did say that it was an i npedi nent to readi ness, squadron
readiness. But it's not sonething that we were able to
quantify.

It's hard to quantify it when a crew chi ef
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‘takes two or three hours to find a part. How |l ong should

that have taken himin a paper publication?

GENERAL DAI LEY: You know, under the
concl usions here, would it be sonething -- should we even
mention that this IETMs i s working successfully on other
ai rpl ane prograns?

COLONEL SCHWARTZ: There are different
el ectronic tech manual systens, sir. W |ooked at a
nunber of different systens and sone are, yes, sir. The
F/ A-18 has a programthat seens to be working.

GENERAL DAI LEY: But by definition, this
| ETM system i s capabl e of working?

COLONEL SCHWARTZ: Yes, sir, it is.

GENERAL DAILEY: It's not working here.

COLONEL SCHWARTZ: Yes, sir, it is.

GENERAL DAILEY: So |I'mnot sure that,
after readi ng these conclusions, you know, that it sets
us up -- | would question reading this whether it's even
possible to nmake it work, and the answer is "yes, it is,"”
but we're going to have conditions as to how --

COLONEL SCHWARTZ: Yes, sir, we do.

First of all, the V-22 Program shoul d

expeditiously assess the options for V-22 technical
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~publications. This particular ETMis causing a great

deal of problens. As you nentioned, General, there are
other itens out there that are working. The F/ A-18 has a
programthat seens to be further along and further on
track. Additionally, we |ooked at a nunber of different
systens that show sone promse. So we're asking the
Programto go back and take a | ook at options with the
Program

Si gni ficant devel opnent and testing shoul d
be acconplished prior to operational deploynent. W need
to provi de adequate devel opnental support to the squadron
for the selected system \Wat we don't want is a
situati on where we go back to 204 and provide themwth
anot her system and not the devel opnental support to get
It where it needs to be so that they can effectively
oper at e.

Revi ew t he adequacy of contractor
conpl eted validation process in |ight of operational
deficiencies and the heavy reliance on sinulation.
Al t hough this seened to be consistent with previous
val i dati ons, the nunber of problens and significant
probl ens that the squadron is having kind of indicate

that there was a problemw th that validati on process.
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Verification of | ETM shoul d be

acconpl i shed as soon as possible, and we need to address
st andar di zati on, testing and funding requirenents for
El ectroni c Technical Manuals across all platforns and
servi ces.

As we | ooked at a nunber of different
systens, we found various standards and varying success
I n nmeeting those standards, and it was kind of indicative
that each aircraft programwas al nbst on its own to go
pi ck and devel op and choose a systemthat worked for it.

So that is going to cause sone problens,
as we discussed, for Marine expeditionary units. For
exanpl e, a Marine Expeditionary Unit going on depl oynent
may have four or five different Integrated El ectronic
Tech Manual systens within the squadron, a conposite
squadron of a nunber of different type aircraft trying to
operate out of one nai ntenance departnent, so that could
be a problem

Any questions on those recommendati ons,
sir?

GENERAL DAI LEY: When we say "acconplish

as soon as possible,” do we need to put sonething in

there and say -- |Is there sonething that shoul d not
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~happen until this is acconplished? For exanple, should

an operational squadron be conmm ssioned before this
systemis up and operating?

COLONEL SCHWARTZ: \What we had said was
that it shouldn't be acconplished prior to operational
depl oynent. W need to be a little stronger on that
second bullet? |Is that what you' re saying, General ?

GENERAL DAI LEY: GCkay. Al right. Then
that's good enough.

Well, wait a mnute. "Significant

devel opnent and testing,"” but how about -- "Inprovenent"
Is what we're tal king about. The system needs to be
upgr aded; i nproved; nade usable, or whatever --
serviceable. [|'mnot sure what the magnitude of this is,
but they need to have a systemthat works before we
depl oy a squadron. That's kind of the nessage, | think.
COLONEL SCHWARTZ: W'l | ook at that
second bullet and try to nake it stronger.
GENERAL DAI LEY: So, you know, significant
devel opnent and testing is required, but the system needs
to be operational before depl oynent.

COLONEL SCHWARTZ: And we can add that

bullet. Yes, sir.
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MR. AUGUSTI NE: You can just take the

words "prior to operational deploynent"” and put it up in
front of that whole list.

GENERAL DAI LEY: Yes. kay. Yes, there
you go.

MR. AUGUSTINE: Yes, it all fits.

GENERAL DAILEY: Al right. Have you got
t hat ?

COLONEL SCHWARTZ: Yes, sir.

One of the briefings that we had early on
was a briefing on the Optimzed Naval Aviation Logistics
Command Managenent Information System This is the new
NALCOM S that is being used in 204. The reason we got
briefed on it is because VMMI-204 was the first Mrine
unit to get this new Optimzed NALCOM S system At the
time VMMI-204 got this system it was in devel opnent al
test. It has since noved on to operational test, and
we'll talk a little bit about that.

Alittle background on the system
Optimzed NALCOM S is part of the Navy's initiative to
fully automate its aviation nai ntenance environnent.
This is what it was designed to do. The Navy had a very

aggressive plan to field this system
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Navy | eaders identified significant drops

I n reported readi ness acconpanying the transition from
NALCOM S to Optimzed NALCOM S, and that was one of our
concerns and one of the reasons why we received the brief
on this -- because we were | ooking at the readi ness
nunbers in 204 and trying to understand and determ ne
what those readi ness nunbers actually neant, and the
nunbers we were receiving were a |ot |ower than what we
had antici pated because we were expecting that they would
be under the |legacy NALCOM S system So there was a
little bit of confusion about what those readiness
nunbers actual ly neant.

Li ne organi zations are currently unable to
gquantify the readi ness nunbers relative to the CNO s
establi shed M ssion Capable and Full M ssion Capabl e
readi ness rates, so they were reporting under both
systens: the | egacy and Optim zed.

Just recently, over the |last week, we
recei ved a nessage from OPTEVFOR -- the Operational Test
& Eval uation Force -- has recently recomended w t hdr awal
of certification of the systemfor Follow On Test &

Eval uati on and to di scontinue fielding because of m ssion

failures, inadequacies, and data integration. There were
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~sone significant problens with the system

On our visit wth 204, these are sone of
the problens that they experienced. Again, | think the
maj or concern here was that they were participating in
devel opnental test. They had a brand new aircraft, the
V-22. They had brand new Integrated El ectronic Tech
Manual systemthat they were trying to use, trying to
devel op, and they al so had a devel opnental programwth
the optim zed NALCOM S.

Wthin that maintenance departnent, there
were significant chall enges, and the Opti m zed NALCOM S
certainly contributed to the chall enges that were ongoi ng
for those maintainers.

Concl usi ons.

Hi gh nunber of deficiencies; baseline data
has not been devel oped to properly eval uate perfornmance
of the reporting units; inclusion of NALCOM S with draft
docunentation in 204 as it faced the requirenent to field
a new aircraft wthout verified maintenance publications,
coupled with an immture IETM clearly conplicated the
chal | enge for the squadron.

GENERAL DAI LEY: | think we can count that

as an under st at enent .
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COLONEL SCHWARTZ: Yes, sir.

Reconmmendat i ons.

NAVAI R shoul d correct the deficiencies and
I nconpatibilities that are resident in the NALCOM S
Optim zed system as soon as practicable; they should
provide a set of guidelines and netric algorithnms to all
organi zati ons who use NALCOM S readi ness data for
pl anni ng, budgeting and ot her resource deci si on- naki ng.
And VMMT- 204 shoul d be given careful consideration in any
del i berati ons concerni ng OPTEVFOR decertification
reconmendat i on.

That is the systemthat they have and t hat
they are trying or were trying to use. They're still
using it. They have culled together and are working to
get a legacy NALCOM S capability back, but that
capability didn't exist, and the maintainer down there in
t hat squadron had to go get it thenselves and bring it
Into the squadron so that they could report |egacy
NALCOM S. So it's a significant chall enge.

GENERAL DAI LEY: So we have a squadron
that's standing up a new airplane, being supported by a
systemthat is in evaluation itself.

COLONEL SCHWARTZ:  Yes, sir.
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GENERAL DAI LEY: And now has been

recomended for decertification, so the squadron wl |l
t hen have no systens unless they go back to --

COLONEL SCHWARTZ: They're going to have
to go back to | egacy NALCOM S, sir.

GENERAL DAI LEY: Which is a systemthey
wer e not using before?

COLONEL SCHWARTZ: Yes, sir. They weren't
usi ng that before.

GENERAL DAILEY: Is it simlar or is it
going to be --

COLONEL SCHWARTZ: It's different, sir.
There are sone significant differences.

GENERAL DAI LEY: Ckay.

COLONEL SCHWARTZ: One of the mmjor
differences is that the maintenance instruction, the 4790
that is used by legacy, is an ol der version. The newer
version was used for Optimzed NALCOM S, but as we
understand, it hasn't been published yet.

GENERAL DAILEY: Does it nean that the
mai ntai ners who were in other squadrons, so would be
famliar with the previous system --

COLONEL SCHWARTZ:  Yes, sir.
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GENERAL DAILEY: So the training may be

not as significant to get themup to speed on this?

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: Ckay. So there is a
fal | back.

COLONEL SCHWARTZ: Yes, sir, there is.

GENERAL DAILEY: And it will require sone
adjustnent in retraining and --

COLONEL SCHWARTZ: The Marines al ways have
a fallback. Yes, sir.

GENERAL DAI LEY: Ckay. That's good.

kay. And then coupled with the IETMs --
Were we going to talk nore about the tech manual s and
docunents that need to be upgraded to get that to where
it works?

So this is a package deal. The whole
t hi ng needs to be fi xed.

COLONEL SCHWARTZ: Yes, sir, it does.

And that's the concern right now within
VMMI-204 as it continues to struggle with the chall enges
in V-22.

GENERAL DAILEY: Is this another one that

needs "before operational deploynent” at the top?
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COLONEL SCHWARTZ: We coul d probably add

that up there. Yes, sir.

GENERAL DAILEY: Well, | nean, how can --
You're setting people up to fail --

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: ~-- if we don't do it,
right?

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: (Ckay. How could you
field an operational unit under those conditions?

Sonet hing has to be different. So they either have to go
back to a different systemthat does work or fix this
one, but they shouldn't do -- they shouldn't deploy until
they do one or the other. | think that's kind of what

we' re sayi ng.

COLONEL SCHWARTZ:  Yes, sir.

MR, AUGUSTINE: W really couldn't
mai ntain an existing systemwth that.

GENERAL DAI LEY: Wi ch then neans that
sone tine in the future, they'll have to re-transition to
the intended system | guess. R ght?

GENERAL DAVIS: M. Chairman, as you know,

| nmean, we have a -- we're bringing on a conplex aircraft
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‘that is a bit schizoid. It thinks it's a helicopter and

an airplane. W're inposing a naintenance nanual system
that's neither been validated or verified, and it is very
difficult to find parts nunbers. There are no schematics
in the system Then on top of that we're putting
NALCOM S Optim zed system which we don't have the
software in the field to use it.

It seens to ne |ike an unnecessary burden
on the people that are trying to bring themon, and it
could affect both their -- it wll affect their conbat
readi ness and could affect the safety. | think it's a
very inportant point you' re making.

DR. COVERT: | think, nore serious,
General, you're training a bunch of people on a system
that's not going to be avail able when they stand up
operational squadron. | think this is a very inportant
recomendation and | think we ought to...

GENERAL DAI LEY: So the recommendati ons
are proper, but we need to put atine -- we need to put a
stipulation, |I think, that says we shoul dn't depl oy
operationally until these things are fixed to the point
where they w Il adequately support the squadron.

COLONEL SCHWARTZ: Yes, sir. W'Ill add
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‘that to both the ETM and to NALCOM S, sir.

GENERAL DAI LEY: For both of them

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: Well, actually, it's the
whol e support system

COLONEL SCHWARTZ: And that's an issue we
can --

GENERAL DAI LEY: The update in the tech
manuals -- or the conpletion, |I guess, of those, right?

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: And then the integration
into the electronic display, and then the reporting
systemthat is the overall controller, | guess.

COLONEL SCHWARTZ: And the executive
summary probably should contain sone of that information.
Yes, sir.

GENERAL DAI LEY: Do we need to nake a
coment also that -- maybe it's a conclusion -- that even
when NALCOM S Optim zed is up and running properly, that
the readi ness | evels that are displayed wll be | ower
than we're used to seeing under the |egacy systenf

COLONEL SCHWARTZ: When we had t he
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“briefing from--

GENERAL DAI LEY: Because of the
characteristics of the --

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: A nore conplete reporting
systemthan has been in use in the past.

COLONEL SCHWARTZ: The Navy hierarchy is
supposed to get together and devel op busi ness practices
for Optimzed NALCOM S that wll identify and hopefully
guantify what M ssion Capable and Full M ssion Capable
rates nean under this new system

GENERAL DAILEY: M point is that
readiness and reliability have been issues with this
ai rpl ane.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: And so it's going to get
unusual scrutiny when it's fielded as whether that's
i nproved. And if a systemcones in that just
automatically puts it at a |l ower |evel because of the
content of the system is that worth comrenting on?

| mean, we don't want to create
expectations that soneday this thing is going to go

straight up in readi ness because, based upon all of the
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inputs that go to this Optimzed NALCOM S, it doesn't

| ook like it can do that.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: | nean, all the squadrons
that are using NALCOM S Optim zed have all experienced a
degraded - -

COLONEL SCHWARTZ: Their rates are 40 to
50 percent bel ow what they were previously. Yes, sir.

CENERAL DAI LEY: Forty to 50 percent.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: Ckay. | think we need to
make a conment to not create an expectation that even
when all this is fixed, that it's going to -- But in the
meantine, | guess this -- Wen you tal k about established
-- W need to have a database or a baseline agai nst which
to conpare this that will be different fromwhat we're
used to in terns of OPREADY rates. Is that --

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: That's true? kay.

But then if the whole thing works, we wl|
have better support of our fleet because it wll include
the entire inventory as part of the picture as opposed to

just in-status aircraft.
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COLONEL SCHWARTZ: Yes, sir. If it works,

it wll identify and save us a | ot of noney regarding
| ogi stics and | ogi stics support, and also identify what
our capabilities are real-tine.

GENERAL DAI LEY: But there's no constant
In this program

COLONEL SCHWARTZ: No, sir.

GENERAL DAI LEY: Everything is variable
because - -

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: -- we don't know how
anything works at this point since they're all brand new.

| think we need to -- | don't know whet her
-- It's not a recommendation, necessarily, but certainly
maybe an observation. Maybe a conclusion. W ought to
include it in those, that we should not concl ude that
this is going to reflect readi ness | evels that people are
used to seeing.

COLONEL SCHWARTZ: The next issue is
Mai nt enance Trai ni ng System

In '96, the Departnent of the Navy
invested $41 mllion with Bell/Boeing for the devel opnent

of a Naval Aviation Miintenance Training Suite. It was
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‘to consist of these conponents: conposite maintenance

trainers; conposite maintenance procedures trainers.
They were going to replicate 1335 mai ntenance tasks wth
t hese trainers.

Ref | ect one was sel ected as the contractor.
Wrk stopped in '97, and a no-fault nutual rescission was
signed in May of 2000. Basically, Reflectone could not
neet the contract. The rescission gave us sone noney
back, but we did | ose sone noney.

Bel | / Boei ng and PMA- 205, who was the
Program Manager for aircraft training devices, took the
remaining $14 mllion and agreed to buy low fidelity part
task trainers that would be built, and a separate
contract would be let for Integrated Miulti-nedi a
I nstruction, which we currently have, and high fidelity
cockpit mai ntenance trainers.

Boeing cane in with an estinate of $130
mllion for the CMIs, and the Program O fice deci ded that
that was too much noney; so instead, they would use
actual aircraft in place of the CMs.

The current systemconsists of IM, the
Integrated Multi-nmedia Instruction we tal ked about

earlier, Part Task Trai ners, and actual aircraft. The
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systemis expected to be in place and functional by

Sept enber of this year.

Now, there are both advantages and
di sadvant ages of using actual aircraft as mai ntenance
trainers and we tried to capture those here. The
advantages are on this page, and the di sadvantages are on
t he next page.

You had to hire physical and functional
fidelity with actual aircraft, obviously. Maintenance
wll certainly mrror that that you will get on fleet
aircraft. Spares are in the supply system And the
har dwar e and software configuration can be sinplified
through the utilization of the ECP process. Wen we
change the fleet aircraft, we can put that engi neering
change proposal on a trainer.

There are sone di sadvantages. W' re going
to have to buy additional ground support, which is going
to cost additional noney. W're going to have to be able
to mai ntain that ground support equi pnent. And a concern
was that aircraft conponents are not designed to
withstand the nultiple renoval and replacenent cycles
required for training. So the concern was that this may

cause additional costs and additional funding to be
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“required.

Possi bl e Concl usi ons.

Until| adequate nai ntenance training
systens are in place, the loss of the Naval Aviation
Mai nt enance Training Systemw || have an inpact on the
capability of both VWMMI-204 and the Fl eet Repl acenent
Enlisted Skills Training unit to acconplish their
m ssions of training pilots and naintai ners.

The three systens being procured should
adequately address this deficiency if they are properly
funded and support ed.

The capability offered by Integrated
Mul ti-media Instruction to train maintainers is state of
the art. W spoke about that earlier.

And there are both advantages and
di sadvantages to the use of actual aircraft as
mai nt enance trainers.

To be effective, aircraft mai ntenance
trainers nust be properly funded for spares and fl eet
nodi fications.

And t he di sadvantages of using an aircraft
as a mai ntenance trainer outwei gh these advantages and

conplicate the maintenance training for the other
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servi ces.

DR. COVERT: Rick?

COLONEL SCHWARTZ:  Yes, sir.

DR COVERT: | think this is another
I ndi cation we should highlight for the final discussion,
an indication that underfunding is present in al nost
every area we've |looked at. And | won't say every area
because we haven't cone through the whole thing yet.

COLONEL SCHWARTZ: Yes, sir. W'IlIl bring
t hat up.

GENERAL DAVIS: And | would like to join
in the doctor's remarks. You know, what has happened is
we had a failed contract, and so to achi eve mai nt enance
training, which is absolutely essential to putting this
airplane in the field, by having to buy additional
t hi ngs, placing airplanes into the nmai ntenance training
process, nodifying themfor full insertion and isolation,
actually has cost the program additional dollars and
taken away fromtheir capability to conplete the program

COLONEL SCHWARTZ: The recommendati on,
pl ease.

We have three possible recommendati ons.

Retrofit and nodification of nai ntenance training
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~aircraft, when appropriate, nust occur at the sane tine

or prior to those changes being incorporated in tacti cal
aircraft.

Funding for training aircraft spares nust
be adequat el y budget ed.

And consi der the eventual replacenent of
the aircraft being used as mai ntenance trainers with
appropriate nmai ntenance trai ners.

GENERAL DAILEY: First of all, would we
want to say that the changes should be incorporated in
the trainers first, before they go into the other
aircraft, so the people are going to be trained as
mai ntai ners before they get to the line? Are we willing
to say that?

DR. COVERT: ldeally, that would be --

GENERAL DAI LEY: Ckay. WMaybe ideally.

GENERAL DAVIS: Practically, it very
sel dom happens.

GENERAL DAI LEY: Shoul d be incorporated in
the trainer before you put it in the airplane.

And we're saying we don't |like the idea of
using real airplanes as trainers, | guess. Mintenance

trai ners.
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COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: O maybe a conbi nation of
the two, at least, to where we get nore fidelity in sone
of the systens trainers that would normally be associ at ed
W t h nmai ntenance training.

And the Air Force training will all take
pl ace at New River?

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAILEY: Ckay. So it's a single-
site problemwe're tal king about here.

COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: xay.

kay. Any other comments on this one?

COLONEL SCHWARTZ: Ckay. The next issue
the V-22 Diagnostic Capability.

The Operational Requirenents Docunent
requires that the aircraft have a Data Storage System
abl e to accommobdat e the downl oadi ng of mai ntenance data
in 15 mnutes or |l ess to support nai ntenance debriefings
and allow the rapid sorting and correl ati on of data
poi nts, and provide effective guidance for mai ntenance
per sonnel .

The results from OPEVAL i ndi cated that the
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V-22 system denonstrated the capability to be adequate,

reliable, and accurate.

Both fault detection and fault isolation
perfornmed well and exceeded the threshold and objective
val ues. The problem though, was wth fal se alarns which
failed to neet their values by a significant margin.
That's what we're going to discuss.

MR, AUGUSTI NE: Your second bullet there

COLONEL SCHWARTZ: Yes, sir.

MR. AUGUSTINE: -- is a statenent of fact
in that it's what the OPEVAL results stated, but, boy,
that's sure not the way I would have interpreted the
status of that -- that it's adequate, reliable, and
accurate. As you say in the next statenent, it's |oaded
wth false alarns. It's, in ny judgnent, not even useful
in this current state.

So you're stating facts, so | can't object
to that, but I --

COLONEL SCHWARTZ: Thank you, sir.

MR. AUGUSTINE: | register disagreenent.

GENERAL DAI LEY: We're quoting sonebody

el se here.
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Your chance is com ng.

MR AUGUSTI NE: Ckay.

COLONEL SCHWARTZ: The Program O fice has
a false alarmreduction plan and is working on software
fixes for the Aircraft Mintenance Event G ound Station,
and the application software. They are |ooking to
devel op di agnostic filters, hardware changes, and
subsystem software updates that will have a | esser
propensity to trigger false al arns.

So there is a programin place to burn
down the false alarmrate of the aircraft.

Now, another problemw th the diagnostic
systemis the --

GENERAL DAI LEY: "Burn down" neans
"reduce"?

COLONEL SCHWARTZ: "Burn down" neans
"reduce." Yes, sir. To get that -- get the false alarm
rate down to an acceptable |evel.

A second problemw th the capability is
that the ground station that's used by the naintainers
reads six-figure Hex fault isolation codes. Wen the
pilots cone back froma hop, they take the brick fromthe

aircraft, put it into the ground station, and they get a
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readout .

Now, the readout is in six-figure Hex
I sol ation codes that the folks in 204 don't have the
capability to read, or they have to go to the contractors
to get that data. So --

DR. COVERT: Does the AMEGS | ook |ike a
brick?

COLONEL SCHWARTZ: Pretty nuch, sir. Yes.

DR. COVERT: | just wanted to know why you
called it that.

GENERAL DAVIS: The brick is what cones
out of the airplane.

COLONEL SCHWARTZ: The DOT&E report
identified that the utility of the Built-In Test system
was reduced by the lack of integration between AVEGS, the
VSLED data of the aircraft, the IETMs and NALCOM S.

These systens ultimtely are supposed to work together,
but right now they're not working together and it's
creating problens for the squadron.

Each stand-al one system you have to take
the data and add it to the other system So this is a
| ot of work for the maintainers for a systemthat was

desi gned to be integrated.
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GENERAL DAI LEY: Here's this Universa

Nunbering Systemagain that we were just told on the
previous slides that it's unique to this airplane and the
rest of the world uses sonething el se.

COLONEL SCHWARTZ: Yes, sir. That's true.

GENERAL DAI LEY: | think we need to, at
sone place in here, express concern over that; that this
ai rpl ane should not have a support systemthat's uni que
toit only. It may work now because of the attention
that it's getting, but I think that that's setting itself
up for a long-termproblem-- or a future problem Put
It that way.

COLONEL SCHWARTZ: We can bring that

reconmendati on out and nove it into the executive

sunmmary.

GENERAL DAI LEY: \Whether it needs to go
here or sonmewhere -- but we need to comment on UNS
sonmewher e.

COLONEL SCHWARTZ: Yes, sir.

Two possi bl e concl usions. The current
plan to reduce the V-22 false alarmrate is too slow, and
the AVEGS prom ses to be a powerful diagnostic tool for

the mai ntainer, but the marginally integrated AVEGS,
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| ETMs, and NALCOM S systens create undue workload in

I denti fyi ng and under standi ng system performnce and
mai nt enance i ssues.

And that's the real gist of it, sir.
That's the heart of the problem-- is within the 204
mai nt enance departnent and the lives of the nmaintainers
down there trying to utilize these systens.

GENERAL DAILEY: Well, the system doesn't
work that's in place to maintain the aircraft or to use
to maintain the aircraft.

COLONEL SCHWARTZ: It doesn't work
adequately. No, sir.

Are we all set with those recomendati ons,
sir?

DR COVERT: Does "NALCOM S," in the
second paragraph, nean the existing NALCOM S and not the
Opti m zed NALCOM S?

COLONEL SCHWARTZ: The Optim zed is
supposed to be -- One of the benefits of Optim zed
NALCOM S, it's supposed to be integrated with these
systens eventually. That's sonething that they're
wor ki ng t owar ds.

GENERAL DAILEY: Well, I"'mnot -- Do we
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‘really want to comment on the --

DR. COVERT: No.

GENERAL DAILEY: NAVAIR is going to decide
what they're going to do here for the whole world, right?
COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: So this is a much bigger
| ssue and we shouldn't -- Whatever it is that they do, we
-- These are not in priority, these recomendati ons?

COLONEL SCHWARTZ: No, sir.

GENERAL DAI LEY: Because | think that
second one is -- you know, the integration -- this system
needs to be integrated to where it's going to work, and
as part of that, | would think the false alarmrate woul d
probably be an outcone. | don't know. Maybe not.

And then -- But they certainly need to get
sone cross-reference so they can get a part nunbers and
t hi ngs that they need.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: So maybe that's a -- the
priority in which you do No. 2 mght solve the other two,
| guess. Right?

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: Because both of those
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‘wll lead to the eventual successful operation -- or they

shoul d be part of that. |If they don't work, then the
thing's not going to work anyway.

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAI LEY: That probably confused it
wth that, but it seens |like they need to -- there are
things that they should do first, but they really need to
do No. 2 as the --

COLONEL SCHWARTZ: The integration.

GENERAL DAI LEY: -- driver here; fully
I ntegrate the system

COLONEL SCHWARTZ: We can nake that --

GENERAL DAI LEY: That each conponent has
to be up and running. | nean, there are sone very big
deal s here.

COLONEL SCHWARTZ: Yes sir. W can
prioritize these when we...

GENERAL DAILEY: No, | don't think we --
But we need to nake sure that the words -- They need to
get each conponent to work, and then -- So nmaybe that's
-- Take imedi ate steps | eading towards full integration
of up-and-operating conponents or sonething. Do you see

what |'m --
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COLONEL SCHWARTZ: Yes, sir.

GENERAL DAI LEY: We don't want to
| nt egrate sonething. ..

COLONEL SCHWARTZ: Until we get it fixed.

GENERAL DAILEY: Yes. W've already got a
kl udge.

kay. So each of the conponents needs to
be --

COLONEL SCHWARTZ: And that's probably
sonething for the report as we go through and wite the
report -- identify these conponents and then identify
their integration into a system

MR, AUGUSTI NE: You probably need a
separate bullet that just says to fix the conponents and
then integrate them

GENERAL DAILEY: And then fully integrate.

Is this another "prior to operational
depl oynent" -- this comment?

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: | nean, | think it is.
And that would put sone sort of a tineline on how
pl anners coul d decide how it needed and when it needed to

be done.
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An alternative -- Do we need to al so say

an alternative would be not to use this if they decide to
go back to a different approach? But they need sonething
because right now what they've got is al nbst worse than
nothing. |s that an overstatenent?

COLONEL SCHWARTZ: No, sir, it's not.

GENERAL DAI LEY: xay.

COLONEL SCHWARTZ: Programmatics. |'l]
cover the first issue before | turn it over to M.

O Connor.

During our visits to the factories and to
t he squadron, this becane sonewhat of a significant issue
for all of us, |I think, as we saw that there was a | ack
of communication by all officials of all organizations
that inpacted the awareness of sone of the issues and
concerns being raised by the Marines and Air Force
per sonnel and VMMIT-204.

In particular, sone of the nenbers of 204
were unaware of a lot of the fixes that were in place for
the V-22. They were unaware of the issues that they had
addressed were actually being taken for action and what
was being done with regard to those issues.

This lack of information |leads to a
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~decreased confidence level, runors, and a reduction in

norale in the unit that | believe we saw when we were
t here.

The i ssues of concern related by squadron
personnel covered three areas: the safety, reliability
and nmai ntainability aspects of the aircraft, the
mai nt enance system and the enlisted maintenance
training.

Now, we did see that the Program O fice
and Bel |/ Boeing are really working aggressively to
resolve the issues as they've been addressed by 204.
Since the discussions that we've had, contractors have
been -- visits by the contractors have been conpleted to
204, and al so, visits by 204 have been conpleted to
Boeing and to Bell Amarillo and Fort Worth, or will be
conplete by the 18th.

The Gsprey Support Center the Marine Corps
Air Station, MCAS New R ver, is also actively engaged in
supporting the squadron. The OGsprey Support Center is a
joint venture between Bell/Boeing and the governnent,
| ocated at MCAS New River, that supports 204.

The 204 gave the GCsprey Support Center

hi gh marks for cooperation and support provided to them
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~However, the concern is that the squadron is not being

adequately infornmed of the status of rel evant issues,
particularly safety-related issues, in a tinely manner.

A solution to this problem of inadequate
comruni cati on can be addressed through the Gsprey Support
Center, but it would require a change in the support
phi | osophy that includes at |east these two things: a
hi gher | evel of managenent i nvol venent anong the OSC,

Bel | / Boei ng and NAVAIR, and a non- busi ness- as- usual
approach to technical feedback to the operators.

Now, we put "closer to the type of
i nterface comon in a test environment than in an
operational environnent." W believe that the support
bei ng provi ded woul d be adequate for a nornmal operational
squadron, but there are sone factors in 204 that require
additional attention to be focused.

The pilots and mai ntainers in the squadron
have been -- many of them have been involved in the
program for a long tine through OPEVAL; many of them were
on the Multi-Service Qperational Test Team (MOIT). They
know a great deal about the aircraft and they' re not
getting the feedback that they did as the aircraft was

goi ng through DT and OPEVAL, so we believe that we need
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to fix that.

GENERAL DAI LEY: And we nmay need sone nore
words. | don't think we've captured that thought that
you -- and | think that's exactly what it is. Wy is
this different fromother squadrons? It is because of
the size of the community now and the experience |evel of
the people who are in there. They are the ones that have
done everything so far. And now that they're noved into
an operational node, they're getting different -- The
systemis feeding back the information it normally would
but it's not at the level they're used to, and so it's
created a sense of concern, | guess. |Is that --

COLONEL SCHWARTZ:  Yes, sir.

GENERAL DAILEY: We may need to flush that
out alittle bit.

COLONEL SCHWARTZ: We can add anot her
bull et there in the discussion. Yes, sir.

GENERAL DAI LEY: Ckay.

COLONEL SCHWARTZ:  Possi bl e Concl usi ons.

St andard | egacy reporting processes are
properly being used, but appear to be inadequate to the
expressed desires of the operators.

There is not enough comuni cati on of
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~engi neering change activities fromthe engineering

community to the operators, considering the state of the
V-22 in its devel opnent and introduction.

The OSC appears to be an appropriate
vehicle to inprove the comrunications flow, but the
managenent attention appears to be at too |low a | evel and
t he feedback for operational problens and their sol utions
Is too limted and too sl ow.

GENERAL DAI LEY: Ckay. Any comment on the
concl usi ons?

COLONEL SCHWARTZ: Reconmendati ons,
pl ease.

Possi bl e Reconmendat i ons.

The V-22 Program in coordination wth
Headquarters Marine Corps and 204, conduct a revi ew of
I nformation flow requirenents between the program
Bel | / Boei ng, and the custoner, and devel op a funded pl an
to increase the responsiveness to operator needs.

Attention needs to be given to neeting
simlar requirenents for the Air Force and SOCOM duri ng
the CV-22 introduction.

V-22 Program and Bel | / Boei ng suppl enent

the normal formal reporting chain to and fromthe Osprey
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~Support Center with feedback to facilitate the exchange

of information to the custoner.

Bot h t he governnent and Bel |/ Boei ng should
I ncrease the managenent visibility of the Gsprey Support
Center and decrease the turnaround tine for rel evant
probl em resol uti on status.

GENERAL DAILEY: | think those
recomendati ons are good as long as we tell people why
it's inportant by flushing that other conclusion out a
little bit.

Everybody agree on that?

COLONEL SCHWARTZ: I'Il be followed by --
M. O Connor wll talk about Joint Program and Systens
Engi neeri ng.

MR. O CONNOR:  As you know, when we first
| ooked at this program one of the things that struck
various nenbers of the Panel was the relatively unusual
al i gnnent and organi zation of the contractor. They have
a Joint Program Ofice that nanages two nmj or
contractors, Bell and Boeing, that have a 50-50 split of
wor k and of profit.

The obvi ous question that conmes up with

that sort of thing is, "Howis systens engi neering done?
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"How is integration between the two contractors and the

gover nnent acconplished, and are there any hol es there?"
So that's what we | ooked at.

The Joint Program Ofice is | ocated at
Pat uxent River and the Joint Program O fice has the
manager of the systens engineering activities. The
system engi neeri ng, however, is not done in that Joint
Program O fice. |It's done at Bell and Boeing by various
different Analytic Integration Teans and | ntegrated
Product teans.

They al so have a very active Ri sk
Managenent process whi ch deserves a separate di scussion,
and they also told us that the corporate nenory is one of
the keys to continuity and maki ng sure nothing falls
bet ween the crack when it cones to integration
activities.

As far as R sk Managenent goes, they nake
use of Ri sk Managenent approach for all of their
deci sion-making, which is a little bit unusual. You
don't see that very often. The Ri sk Managenent approach
Is a pretty well proven approach for managi ng future
potential problens, and what they've done is they've

taken that sanme approach, applied it throughout, top to
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~bottom to their programfor today's problens as well as

potential future ones and it's very well done.

The Ri sk Managenent is well-nmanaged. |It's
personally led by the Program Manager. |It's well-
connected to the contractors and the systens engi neering
and system safety.

Wil e the R sk Managenent program does not
use quantitative analysis in analysis of risks, its
gqualitative analysis is pervasive at all |evels of
managenent throughout all disciplines.

We did | ook at Systens Engi neering trade
studies that were done early in this program as they are
in any program to look at the priorities that have been
put on various aspects of the design and the
requi renents, and we noticed the |ast one that was
publ i shed was in 1993, during the engineering and
manuf acturi ng devel opnent phase, and it put enphasis on
what the programopriorities were at the tine, and that
Is, aircraft performances -- that is, range, speed,
payl oad, and shi pboard conpatibility. Further down the
list in properties were the "ilities": the
mai ntai nability, the reliability, and so on.

Possi bl e concl usi ons.
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First, the Bell/Boeing Joint Program

Oficeis acritical feature in the V-22 contractor
organi zati on, especially as regards programintegration.

The systens engi neeri ng approach used by
the V-22 governnent contractor team appears to be robust,
wel | managed and staffed, in spite of what mght normally
be considered a non-optinmal prinme contractor arrangenent.

An inportant ingredient in the V-22
Programl s systens engineering effort is continuity anong
Its key personnel.

The results of the OPEVAL are rel atively
consistent with the 1993 systens engi neering trade study
wei ghting properties. In other words, when you | ook at
the OPEVAL results, the performance was very good on this
aircraft. It nmade speed; it nmade range; it's very good
on the ship. But it was very lacking in maintainability,
reliability, availability, which in the trade study
analysis were, as | told you, lower rates. So you could
say the aircraft perforned as desi gned.

The V-22 Programri sk nmanagenent approach
appears to be robustly supported by managenent, unusually
wel | -coordinated with other programactivities. |In spite

of its mniml use of state-of-the-art quantitative risk
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~assessnent techniques, it appears to be better

coordi nated and nanaged than ri sk nanagenent systens
found in other major prograns.
Possi bl e Reconmendat i ons.
As the program proceeds, both NAVAI R and
Its contractors should ensure a high level of continuity
and corporate nenory in its Integrated Product and
Anal ytic Integration Teans, and key nanagenent positions.
Constant attention nust be paid by both
the Navy and Bell Boeing JPO -- Joint Program Ofice --
to the potential for |apses in systens engineering
I ntegration disciplines as team nenbers may occasionally
try to solve problens directly between governnent and one
of the contractors or between Bell and Boeing direct,
Wi t hout going through the Joint Program O fice structure.
For the next phase of systens and
requi rements reviews, engineering changes, and defi ci ency
fixes, should that be the case, the Program shoul d update
Its old trade study priorities consistent wwth today's
priorities where the "ilities" need a |lot nore attention.
The V-22 Program should continue to
I nvestigate the feasibility of introducing

state-of-the-art quantitative risk analysis nethods into
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‘their system

The Defense Service Managenent Coll ege --
| hope | got that right -- DSMC, the school that teaches
gover nnment program nmanagers at Fort Belvoir -- risk
managenent course should use the V-22 Programri sk
managenent process as a benchmark exanple of how to
I ncorporate risk-based deci sion support into everyday
progr am nmanagenent .

Any comments on the concl usions or the
reconmendat i ons?

GENERAL DAILEY: Ckay. So we like this,
but the --

COLONEL SCHWARTZ: We didn't like the
structure, sir. | think the Panel said --

GENERAL DAI LEY: W were concerned. But
when we took a look at it, we decided that it was working
very wel .

MR O CONNOR. This is not a single prine
contractor with an integrator. |[It's a dual, Joint
Program O fice-led activity.

GENERAL DAI LEY: But the key to it has
been the continuity of the people who have been invol ved.

So we change "should" to "nust" in that
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first bullet? You have "must"” in the next one.

MR OCONNOR |'d vote for that, sir.

MR, AUGUSTI NE: | vote.

MR OCONNOCR | don't -- I'msorry, |
don't get a vote, but I wll agree with that.

MR, AUGUSTINE: | would suggest that's a

good vot e.

GENERAL DAI LEY: Thank you for your
confi dence.

MR, AUGUSTINE: | think the joint venture
approach, if we had it to do over again, nost of us |
t hi nk woul d recommend having a strong systens engi neering
capability in the Joint Program O fice, which sonehow
they' ve made work without that in this case, but | think
it's -- as you said, it's probably not an optimal way to
run a program But at this point in tine, since it
works, it's not worth changi ng.

MR O CONNOR It's one of those areas
where they -- You |l ook at one part of it and you see
ri sk; you see potential for failure; you see that they're
mtigating it wwth other things like strong risk
managenent - -

MR, AUGUSTI NE: And tal ented peopl e.
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MR. O CONNOCR. -- good nmnagenent and
tal ented people. So overall, | think it canme out all
right.

The next discussion will be on

affordability, and Gary Gcay will talk this and ot her
progranmati c i ssues.

MR. GRAY: The issues | will be presenting
are about funding and fundi ng adequacy, prinmarily.

DoD' s commtnment in the '96 President's
Budget was increased to $52.9 billion from$6.6 billion
the previous year. This was primarily to add production
aircraft back, which resulted in 523 production aircraft:
425 for the Marine Corps, 50 for SOCOM and 48 for the
Navy. The FY 2001 President's Budget is at $38.1
billion. The reduction is due primarily to inflation
reducti ons, Quadreni el Defense Review quantity reductions
of 65 aircraft, and aggressive cost reduction
initiatives. Even with those initiatives, and even while
aircraft reductions have gone down by 65 aircraft, the
unit production cost has decreased from$87.9 mllion to
$67.4 mllion.

Budget Executi on.

In order to award the FY 2000 contract,
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‘two aircraft per year were deferred to the outyears. In

FY 2001, a simlar deferral would be expected, and that's
due primarily to higher inflation, reduction in |earning
curve efficiencies, and increased work.

In FY 2002, procurenent deferral would
have to conti nue and sonme RDT&E resources woul d have to
be reprogrammed if the program woul d have to be
restructured.

GENERAL DAILEY: Let nme interrupt you for
a second, Gary. The giving up of aircraft is usually the
| ast maneuver of a Program O fice when they have no ot her
options, which neans they've taken every doll ar out of
the programthat they possibly can before they cut an
aircraft.

MR, GRAY: It's funded very tightly, sir.
Yes.

GENERAL DAI LEY: Do we see anything
counter to that in this progranf

MR. GRAY: No. No, it's funded right at
t he edge.

GENERAL DAILEY: So this is another
evidence of a programthat's been either marginally

f unded or underfunded, then.




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 164
MR GRAY: Yes, sir.

Concl usi ons.

Sliding aircraft to the outyears, while it
makes it possible to neet the near-term budget denands,
the overall costs of the program does increase. Hi gher
production rates can nake that up, can | ower the cost
eventually. Milti-year can also help to restore sone of
that additional cost that was caused by the deferral.

MR. AUGUSTINE: This is one nore exanple
of the practice in our governnent of not including
reserves for the unforeseen, whether it be tinme or
techni cal problens or noney or what-have-you, and the
consequence is, unlike commercial prograns, there's no
way to add noney within the next year or two except under
t he nost extrenme conditions.

And so what you do is you cut out testing;
you cut out aircraft and so on in the near-term you add
themin the long-term and so you have a |long burn rate.
The total cost goes up, and you're nuch worse off. It's
not a unique criticismof this program by any neans, but
it certainly is a criticismof the way we do busi ness.

MR, GRAY: Exactly. Funding Reserves is

actually the next issue.
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MR, AUGUSTINE: |I'msorry. | usually read

ahead, but...

MR. GRAY: Possi bl e Recommendati ons.

Do what we're doing: focus on the short-
term demands and increase the overall costs of the
program Add noney. And in either case, procure with a
firmfixed-price, nmultiyear, and try and buy at an
accel erated rate to keep your overall total costs of the
program down.

Now, this requires a --

GENERAL DAVIS: MW only coment, M.
Chairman, is the first one you can see sone sickness in
there, and if you select the first one, rigor nortis is
probably going to set in right after that because the
programis on the feathered edge, if it's on the
feathered edge right now So to get this program back up
to where it's a neaningful, safe, conbat-capable program
our governnent's going to have to add dollars to it.

MR. GRAY: So your choice would be option
"B"?

GENERAL DAVIS: "B," "C'," and "D."

O course, that's up to the Congress --

"C'" and "D." "B," "C" and "D' is all up to the Congress
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~and DoD, but -- But nultiyear procurenent gives you

savings. And the accelerated rate is a little tougher,
but you do recover costs because they go down. The price
goes down and the schedule's net.

GENERAL DAI LEY: Ckay. If you took the
first one -- "focus on short-term budget demands by
reduci ng near-termaircraft procurenent to live within

t he budgeted anounts,” would that be an unacceptabl e
approach -- to fund the fixes that are necessary to get
the program up and runni ng properly?

GENERAL DAVIS: No, sir.

GENERAL DAI LEY: And what |'mgetting
around to is, that if you were to give up airplanes now

-- in the near years, keep the noney, apply it to fix the

program and then catch the maxi num nunber of production

aircraft wth the fixes -- That's not what that's saying?
GENERAL DAVIS: | think that's what
basically "B" is saying. "To mnimze effect on total

cost, provide sufficient resources to address all
i dentified problens.” You know, naintainability;
reliability; testing.

GENERAL DAI LEY: So are we saying

mai nt ai ni ng the production schedul e as pl anned?
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GENERAL DAVIS: No, sir. | think you

could go into lowrate production until the airplane got
fully capable, and then take "C' and "D' right behind it
-- or recommend "C' and "D' right behind it.

GENERAL DAILEY: Ckay. So it really would
be doing the sane thing -- giving up airplanes in the
near -- reducing the buying in the near years.

GENERAL DAVI S: Yes, sir.

Is that correct, Gary?

MR, GRAY: It actually is; it would reduce
in the nearer term but you would add noney after that to
try and get back cost to | owest possible total nunber at
t he end.

Now, "C' and "D' wll also do that. "C
and "D'" will recover sone of those |ost costs.

GENERAL DAI LEY: That's a way you may be
able to get sone of the airplanes back, by --

MR. GRAY: Yes. Buying at a higher rate.

GENERAL DAI LEY: Right.

DR. COVERT: But it seens prudent --

GENERAL DAILEY: So you're saying start
with "B."

GENERAL DAVI S: Yes, sir.




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 168
DR COVERT: -- to not build a | ot of

ai rplanes that you're going to end up having to nodify
and retrofit, because it seens to ne that in the nearer
termyou want to stay at the | ower rate production so you
don't have a whol e bunch of whitetails sitting out there.

GENERAL DAI LEY: That's where | was com ng
from But since this is an affordability issue, maybe
starting wwth "B" is the way to do it, and then we
address how you fix --

MR. GRAY: But near-termaffordability is
al ways the problem

GENERAL DAILEY: Yes. It's like the
budget year, right?

MR. GRAY: Yes. Dollars in the outyears
are easier to get.

GENERAL DAI LEY: Well, then maybe we need
to re-word "A" as a source of funding to fix the probl ens
now, that a reduction in the nunber of airplanes produced
per year would be a way to free up that funding. But
then essentially you get into "B," "C/" and "D," to
recover -- because all you're doing is driving up the
program costs by doing that.

MR. GRAY: Yes. Total program costs.




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 169
GENERAL DAI LEY: The total program costs.

And the unit cost, also.

MR GRAY: Yes.

GENERAL DAILEY: So to recover that, then
-- Well, they really do go together. But we'd have to
re-word that so that it was understood. This isn't just
cut the airplanes and take the noney and put it sonepl ace
else. This is --

MR, GRAY: It's "retain the noney."

GENERAL DAI LEY: -- reduce the production,
take that noney, apply it to the fixes that are necessary
in the areas that we've identified, and then -- and sone
limted production rate until you get all that done, and
then capture production aircraft with all the fixes in
them as early as possible.

MR. GRAY: Yes, sir.

GENERAL DAILEY: Now, is that a...

MR, GRAY: We'Ill just go with one
cl eaned-up recommendation. How s that?

DR. COVERT: Yes.

MR GRAY: (Kkay.

GENERAL DAI LEY: Ckay. But it includes

t he el enents.




© 00 N o o b~ w NP

N N NN R R R R R R R R R R
W N RBP O © 00 N O O~ W N L O

Page 170
MR GRAY: Yes.

GENERAL DAI LEY: xay.

MR GRAY: Cot it.

Next issue Fundi ng Reserves.

V-22 | acks funding reserves and the design
maturity has effectively been deferred. Conplex aircraft
need hi gher levels, and typically this program has been
reduced 5 to 7 percent annually by undistri buted
reductions. |It's just across-the-board cuts.

To pick up on M. Augustine's points --

GENERAL DAI LEY: Anot her exanple, Andy, to
put on your |ist of evidence.

MR. GRAY: To pick up on M. Augustine's
poi nts, reserves are always needed to address unknowns,
and no reserves were provided. The CV-22 program it is
not fully funded. It's $97 mllion short. And it
certainly doesn't have any reserves if it's short $97
mllion dollars.

Possi bl e concl usi ons.

Provi de fundi ng reserves as needed,;
addi tional funding and reserves to conplete CV as
requi red, and DoD shoul d increase production reserves for

engi neeri ng change proposals.
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MR, AUGUSTINE: | interpret those as

generic comments that should apply to any...

GENERAL DAI LEY: Ckay. Go ahead,

MR, GRAY: CV-22 Block 0, Devel opnent
Fundi ng.

In 1994, the Deputy Secretary specified
funding responsibilities for the program The Navy woul d
pay for the W and CV devel opnent. The Air Force would
pay for CV production, and Special Operations Conmand
woul d pay for their unique equipnent. In '97, the
Undersecretary of Defense for Acquisition and Technol ogy
approved lowrate for the program and del egated future
production decisions to the Navy.

As | just nentioned, the CV Bl ock O,
Engi neeri ng and Manufacturing Devel opnent is short by --
the cap, as | said, was $560 mllion at first, and it is
now short by $97 mllion. The Program Manager expects
this cap to be exceeded by June of 'O02.

Concl usi ons.

The cap restricts acconplishnments of the
m ni mal essential requirenents for Initial Operational
Capability (10C). |If the cap is renoved, soneone nust be

identified to pay, and because the aircraft is grounded
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~and the spending rate has slowed, the programis

vul nerable for funds mgrating to other service
priorities. |If this occurs, funds may not be avail able
to conplete the necessary work.

Recommendati ons are to renove the cap,
fund at the required levels, and retain funds in the
programuntil the Secretary considers the Panel's
reconmendat i ons.

GENERAL DAI LEY: Ckay. So we're saying
that we believe that the requirenents identified to be
funded by that $97 mllion nust be incorporated in the
Cv-22?

MR. GRAY: Yes, sir.

GENERAL DAI LEY: That's what this
endor senent says, right?

MR. GRAY: Yes, sir.

GENERAL DAILEY: And in order to do that,
you have to renove the cap that's already on the program

MR, GRAY: Correct.

GENERAL DAILEY: So we're saying it needs
to be fixed; take the cap off; put the funds in there and
do it right. That's the recommendati on?

MR GRAY: Yes, sir.
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GENERAL DAI LEY: In the neantine, since

the programis under review, which is often a situation
that brings in the vultures to take additional funds to
go to other prograns, don't |et that happen.

MR. GRAY: Correct. That's where we are
right now, sir.

GENERAL DAILEY: Okay. Al right.

MR, GRAY: Next issue, Spares Adequacy.

Adequat e spares have a direct relationship
on readi ness, and the adverse inpact was denonstrated
during OPEVAL. Additionally, the Program Ofice did not
assune in a tinely manner the governnent's responsibility
for spares to support LRIP aircraft.

The | ack of replacenent parts for
frequently failed conponents has resulted in delivery
delays to the users and canni balization of other aircraft
fromthe production line to the fleet.

Over $700 million in spares in the
outyears were reduced by the Navy by all ow ng anphi bi ous
ships to share spares. Five ships shared two sets of
spar es.

The Navy's independent cost estimate to

support the m |l estone decision review that was to occur
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in Decenber indicated spares underfunded at about a $600

mllion |evel.

Navy routinely funds spares at about 85
percent of the projected requirenent. They do this
because of the high, unique spare levels result in excess
I nventory and assuned conmmonal ity between platforns, and
t he Navy's approach does not consider increased spares
demand soneti nes i nposed by new technol ogy.

As the year progresses and actual usage
rates devel op, the Navy can and does suppl enent the need.
In fact, the PMwas funded to a hundred percent of its
proj ected funding | evel.

GENERAL DAI LEY: So what we're saying here
Is that it's a conscious decision to not fund the hundred
percent because --

MR, GRAY: Exactly.

GENERAL DAILEY: -- you don't really know
what you need until you start to operate the airplane and
find out what's going to fail.

MR, GRAY: Exactly.

GENERAL DAI LEY: And then as that occurs,
there is a process in place to react and start to fund

t hose conponents that have been identified.
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MR GRAY: Yes, sir.

GENERAL DAILEY: Ckay. So that's a policy

MR. GRAY: And he's been getting a hundred
percent of what he asked for based on a nodel.

GENERAL DAI LEY: So actually, the program
has been afforded a higher |evel than would normally be
provi ded under the policy that's in existence at NAVAI R?

MR CRAY: Yes, sir.

GENERAL DAI LEY: Ckay.

MR CRAY: Concl usi ons.

GENERAL DAVIS: But if you have one- and
two-year lead tinmes on sone of those parts, that kind of
gets you in a square corner.

DR. COVERT: | think it's also inportant
to note in the last sentence of the previous slide. That
I's, that the spare requirenents are higher than
predicted. So that, even if you have a hundred percent,
you don't have enough.

MR. GRAY: Exactly. Actually, usage is
hi gher than projected, and that is the bottomline. And
that's the --

GENERAL DAI LEY: Well, the reason why |
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mentioned that is because the systemthinks that it's

al ready done nore than it should have for the -- That's
really what | was getting to.

MR, GRAY: Yes, sir.

GENERAL DAI LEY: Ckay.

MR. GRAY: Production line and fleet data
i ndicate that the spare parts |evel is inadequate.
That' s the concl usi on.

A possi bl e recommendation is, provide the
spare parts levels on the analysis to date -- actual
analysis to date, and fund ECPs to inprove reliability
and reduce spare parts requirenents. The alternative is
t he status quo.

MR, AUGUSTINE: That's pretty easy.

GENERAL DAVIS: |Is that what the staff --
that second one -- calls a "throwaway"? | nean --

MR GRAY: | didn't say that, sir.

GENERAL DAVI S. Ckay.

GENERAL DAI LEY: But this also -- this
recomendati on rei nforces what we've al ready sai d about
the Tiger Team do what they say; take the actions that
they've -- Those sorts of things. So this is a

consi stent approach, then, for the other --
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MR GRAY: Yes, sir.

GENERAL DAI LEY: Al right.

GENERAL DAVIS: Well, M. Chairman, |
don't think we can accept "C." [|I'mgoing to cross "C'
out .

GENERAL DAI LEY: Ceneral Davis wll get
credit for that.

GENERAL DAVIS: Yes, | get foam ng of the
nmout h.

MR CRAY: The next issue is Aircraft
Modi fi cati ons.

Modi fications are required for aircraft
because the design evolves. Navy funding for the
nodi fi cati ons was i nadequate. Typically, it's at 2
percent at mature production, and the V-22 is
significantly less than that.

To retrofit a fielded aircraft requires a
separate funding line and funding to be identified, and
t hat has not been done, and CV needs to address the
simlar problens in the future.

It is inportant that the ECPs be
| ncorporated as soon as possible, and the field retrofits

nmust be funded, and the current resource realities Iimt
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‘the ECPs and retrofits that can be acconplished in any

gi ven year.

Possi bl e Reconmendat i ons.

Mai ntain Low Rate Initial Production unti
both the aircraft design and manufacturing processes
stabilize.

I ncrease the ECP resources at a higher
| evel from program savings resulting fromthe reduced
aircraft, and establish an APN-5 funding |ine and fund
retrofit of fielded aircraft.

GENERAL DAILEY: This is a concern here
because APN-5 is a common funding line for all aircraft.
It's a --

MR, CGRAY: Actually, the line --

GENERAL DAILEY: It's a budget |ine,
anyway.

MR. GRAY: That has not been established
yet for V-22.

GENERAL DAILEY: Right. And there is none
for this airplane.

MR, GRAY: Correct.

GENERAL DAI LEY: And we know that we're

going to have at least -- Even if we get an ECP that does
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‘all the fixes that are necessary and we catch all the

production aircraft wwth it, there still would be 30 or
so airplanes that need to be retrofitted with whatever
t hat change i s.

MR CRAY: Yes, sir.

GENERAL DAI LEY: And, therefore, we think
that they should start putting a fundi ng wedge now in the
MOD | i ne.

MR CRAY: Yes, sir. Establish the Iine
and put noney behind it.

GENERAL DAI LEY: So that when the fixes
are identified, they can be incorporated into the
existing aircraft.

MR CRAY: Yes, sir.

GENERAL DAI LEY: Everybody fine with that?

MR GRAY: 1'Il be followed by Col onel
Steel, who will tal k about Analyses of Alternatives.

COLONEL STEEL: Analysis of Alternatives,

Both services currently have dated
aircraft doing the mssion. The problens with that
I ncl ude degraded performance and hi gh

reliability/ maintainability costs. Additionally, both
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‘aircraft are out of production, and for SOCOM their

gromh is imted in the ability to address future
t hreat s.

Over the last 20 years, there have been
nunmer ous studi es, Anal yses of Alternatives, on the
aircraft, and the V-22 has shown trenendous capabilities
over helicopters, albeit nore costly. PA&E is currently
conducting an assessnent and the results are due out at
the end of this nonth.

GENERAL DAILEY: | notice you said
"trenmendous capabilities" -- you substituted that for
"di stinct advantages."

COLONEL STEEL: Yes, sir. "D stinct
advant ages. "

GENERAL DAILEY: Al right.

COLONEL STEEL: Again, sir, the aircraft
are agi ng and out of production. Replacenents are
required, and in SOCOM s case, the infrastructure has
al ready been traded off -- sone of the infrastructure has
al ready been traded off in anticipation of the V-22
com ng on board.

Possi bl e Concl usions is that, although

there are a nunber of aircraft that could carry out
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Il esser mssions, the V-22 offers the greatest

capabilities with the potential to mnimze casualties.

The SOCOM national mssion is of such
| nportance that we need themto be successful with their
first efforts. And finally, going to a newinitiative
now woul d i ntroduce new unknowns and chal | enges and force
us to identify work-arounds to extend the existing
progr ans.

MR. AUGUSTINE: |s what they're saying is
that a paper aircraft is not a good replacenent for a
pi ece of hardware?

COLONEL STEEL: Exactly, sir.

GENERAL DAI LEY: Ckay. You didn't nention
that if the operational need is legitimate, then the V-22
Is the only one that can do it. |Is that --

COLONEL STEEL: Correct.

GENERAL DAILEY: Okay. And so it's a
val i dation of the requirenent --

COLONEL STEEL: Yes, sir.

GENERAL DAI LEY: -- which we have had done
for us, but we're recommending that this be re-validated,
then, by the --

COLONEL STEEL: Correct.
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GENERAL DAl LEY: -- services?

Ckay.

COLONEL STEEL: That it be re-validated
and restructured, if required.

GENERAL DAI LEY: In our studies, we have
been -- it's been validated to us by both the Marine
Corps and SOCOM but what we're saying is that as part of
t he deci sion process, people need to go back; and that if
it's valid and everybody accepts it, then the requirenent
could only be net by the V-22 as we know it.

COLONEL STEEL: Yes, sir.

GENERAL DAI LEY: Ckay.

COLONEL STEEL: M. Chairman, this
concludes the staff presentations to the Panel.

GENERAL DAI LEY: Ckay. Well, | think that
it would be useful now to summari ze where we are in terns
of -- We've gone through the issues; we've identified the
concl usi ons and recommendati ons that we're going to go
forward with to the Secretary of Defense, and in a
summary node, it mght -- |'d like to just open the
di scussi on.

But since this Panel was fornmed primarily

based on the safety issues -- it was a result of m shaps
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‘that drove it to -- for us to be chartered -- I'd like to

just get everyone's thoughts in terns of whether we have
adequately addressed the issues in terns of what we've
done here this norning, and then any other comrents that
peopl e woul d |i ke to nake.

But perhaps | could just start it by
saying, are we satisfied that there's no inherent safety
flaw in the design concept of the tiltrotor, which is

what we've said here this norning wth the issue paper

that we have? | think that's a major issue in terns of
our outcone and | just want to nake sure that we're all
I n sync.

DR. COVERT: Yes, sir. | would support

that conpletely. And |I'd also add that because you can
tilt the nacelles, the operator has an additional degree

of freedom whi ch, when the systemis nmature, probably

w || be safety-enhancing.
GENERAL DAVIS: |I'd go out and fly it
today, sir. | may not do any basic fighter maneuvers

wth it until we've tested that regine, but clearly to go
fromhere to sonepl ace el se and nake an appropriate
| andi ng woul d be -- There's nothing -- The airplane is

I nherently -- It flies well. W couldn't find any safety
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flaws that says it would not fly. There are sone areas

that need to be reviewed, however, before we get back to
full operation.

GENERAL DAILEY: No flaws in the design.

GENERAL DAVI S: Yes, sir.

GENERAL DAILEY: But in fact, in the
systens and sone of the things we've -- there are things
-- Kkay.

MR, AUGUSTI NE: You said what | was goi ng
to say.

GENERAL DAILEY: Oh, I'msorry.

MR. AUGUSTINE: | think the way | would
state it would be that we have found not hi ng fundanent al
to the tiltrotor concept that violates the | aws of
physics. The crashes we've seen have generally not been
anything that was unique to this aircraft, but the
I npl enmentation of the laws of physics in this case | eave
a good deal to be desired yet.

GENERAL DAI LEY: Any ot her comrents on the
desi gn concept ?

How about the --

DR. COVERT: Well, | guess I'd go back to

ny earlier point. It is a new and different airplane.
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It has an attractive blend of both the helicopter and an

airplane and it should be regarded as a new nachi ne, not
just an extension of one or the other.

GENERAL DAI LEY: Well, then that probably
| eads into -- What about the adequacy of the aircrew
training? Did we see anything that -- | nean, we have
specific recommendations in regard to the manual s and the
simulators and the way it's being conducted, but that was
generally one of the areas that it |ooked |ike we know
what we're doing and -- But it just requires -- The
program has | earned sone things as a result of m shaps
that reflect on both testing and training, perhaps; and
as the professor has nentioned, it's an airplane that we
don't know everything we need to know about probably at
this point, and so special attention needs to be pl aced
in this area.

Wul d that be a fair statenent in that
regard?

DR COVERT: | agree.

GENERAL DAVIS: A conpl ex airplane? Yes,
sir, it is a conplex airplane, but we've brought other
conpl ex airplanes on.

But it really has two -- You know, if you
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~happen to be a helicopter pilot, it has another aspect to

it; if you happen to be a fixed-wng pilot, it has an
aspect to that. And we need to | ook very closely at the
training process. W've been all through the training
syllabi and we think everything' s adequately covered, but
| really think that we need to go back and do a couple

t hi ngs.

One, we need to raise a VRS awareness, and
that can be done in a simlar -- | think very easily. W
ought to provide the individual a capability when he
starts to approach a VRS regine that he gets a rem nder,
regardl ess of whether he's in a non-stress or a
fully-stressed situation.

So | think we could probably beef the
pilot training in that area, but, frankly, it's a pretty
good syl labus as it stands.

GENERAL DAI LEY: Okay. Are you satisfied
with the recommendations that we --

GENERAL DAVI S: Yes, sir.

GENERAL DAI LEY: ~-- brought forth with --

GENERAL DAVI S: Yes, sir.

GENERAL DAILEY: -- the VRS; that this

concern wll be addressed there?
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GENERAL DAVI S: Yes, sir.

GENERAL DAI LEY: Ckay.

DR. COVERT: Ceneral Davis, how would you
feel about buying one or two 609s and starting a specific
training with that airplane as well as the V-22?

GENERAL DAVIS: That certainly would
assist in --

GENERAL DAILEY: Well, let's clarify what
we' re tal king about here.

GENERAL DAVIS: It's a --

GENERAL DAI LEY: The potential for a
smal l er version of a tiltrotor as a trainer so that the
flight students would be started fromthe very begi nni ng
in the tiltrotor environnent. That's really what --

GENERAL DAVIS: Yes, sir. It's sort of a
primary training phase for the process.

Again, Doctor, | think the biggest problem
woul d be noney. Frankly, that would give you an
opportunity to becone famliar with the two nodes of
flying. It may not be necessary if we put together an
ai rplane that gives you all the cues that you need and
beef up the pilot training program

DR. COVERT: Thank you.
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GENERAL DAI LEY: How about system

reliability? Have we adequately covered the issues here
in terns of the things that -- W have covered every
| ssue that we have had identified to us at this point.
Are there any further cautions or anything that we need
to -- O course, we could always say that we need to
continue to be alert for reliability or system probl ens.

But do we think that we've got a good |i st
here of -- and actually a conprehensive list, | guess, is
what we're | ooking for -- of how to proceed from here on
t he progranf

DR. COVERT: Well, | think you nentioned
earlier, sir, that the first thing is to, | think, decide
If there's nerit to continuing the programor nerit to
not continuing it, and then these other things follow
shoul d we decide that the nerit lies in continuing the
program

GENERAL DAI LEY: Ckay. And, of course,
all of our discussion this norning has been based on that
assunption: If you were going to continue, then these are
the things you need to do to bring it back up.

The quality programwe di scussed and

t hought that that was a good idea or a good programin
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~place, and as part of the risk assessnent portion of

that, we even thought that it was a best practice. |Is
that still an adequate -- even though there are issues
that will always be there, but that the quality program

that's in place is --

GENERAL DAVIS: Yes, sir. |Is a very good

GENERAL DAI LEY: -- properly structured,
staffed, and --

GENERAL DAVI S: And operating.

DR COVERT: That's true.

GENERAL DAI LEY: Ckay. And one of the
t hi ngs that we focused on here today are the things that
have been identified that are wong with the airplane, so
we' ve had kind of a negative focus in terns of the way
we' ve approached it.

Wth Andy's presentation there on the
requi renents, the conbat effectiveness of the airplane
has been validated to us through both the users or the
custoners, and also the testers, and we have said that
it's the only airplane that will performthe stated
requi renment and that the -- Well, but then it'll do it

because it has the operational capability.
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But then is it nmaintai nable and fi el dabl e

at this point in terns of ready for operations? And I
think we've decided that it's not -- is not until certain
t hi ngs are done, and we specifically identified those as
we went through when we put that "do not operationally
depl oy until these things are acconplished."

s that --

GENERAL DAVIS: Yes, sir.

GENERAL DAI LEY: Have we done that in an
adequat e manner ?

And then maintenance training is part of
that, too. So it's the whole fielding of the tech pubs,
t he support equi pnent that goes with the integrated
el ectronic tech nmanual, so to speak.

And then the training of the nmaintenance
personnel has sone bright spots. The integrated
mai nt enance i nstruction we have decided is as good as
we've seen. State of the art in terns of for both the
mai nt enance of -- as we decided for the aircrew

And then the reliability and
mai ntai nability. How about the adequacy of that? |
t hi nk we' ve decided that there are significant issues

there, but have we adequately addressed them and conme up
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Wi th appropriate recomendations in that regard?

Any comments on those?

MR, AUGUSTINE: Yes. | would just nake a
general observation that in defense prograns one
typically tal ks about cost schedul e and performance, and
performance has, over the years, tended to becone "does
It do what it's supposed to do when it's working," and
that's probably the wong definition of "perfornmnce."
"Performance" should include, "Is it going to be
avai l able? WII it performreliably?"

And so | think it's very inportant that we
di stingui sh between performance in terns of "higher,

faster and better,"” and performance in terns of "wll it
be there when you need it?" It's the point you nade, but
it's kind of philosophical background for that.

GENERAL DAI LEY: Ckay. Any other comments
on that?

GENERAL DAVIS: Well, | think that putting
the I1ETMs and all of the -- the Optimzed NALCOM S and so
forth into a new airplane with this degree of conplexity
all at the sane tine certainly |eads to a nuch | ess

favorabl e picture of the airplane' s operational

characteristics -- naintai nable characteristics than it
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~probably deserves; but having said that, at the end of

the day, it still needs a | ot of helnp.

GENERAL DAILEY: Well, | think -- And that
kind of |eads us into the "progranmatic" aspect of it.
As we nentioned throughout, we've seen indicators of
under fundi ng or marginal funding in areas that could
continue this situation if the airplane's fielded. |Its
reputation could be inpacted if it's not fielded in a
supportabl e manner to where it can get off to a good
start.

| think that we need to nmake a specific
coment within the report as to the concerns we have
about previous funding |levels and continued -- and then
actions required to get the fixes and -- because
everything we've tal ked about here gets back to the
budget .

It's a case of -- And we know t hat
normally there is no nore noney. And one of the
di scussions we had was the way the program could of fset
this somewhat by reducing the production run; keeping it
in limted production now until the fixes can be funded
and designed so that they can be incorporated as the

production rates increase.
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So | --

GENERAL DAVIS: Which in turn saves you

noney.
GENERAL DAI LEY: It does.
GENERAL DAVIS. This programis very
simlar to other prograns. | nean, it's hard to predict

the spare requirenents when you have engi neering data on
a nodel that's not sure of the engineering data, so you
obvi ously nake sone m stakes. There was no effort, it
appeared, to overfund the spares here, which is one of

t he ways you can keep it going.

Secondarily, there are unintended
consequences. | nean, in other words, you have sone
probl ens that have to be fixed. And there was no
managenent reserves placed in there as other prograns
general ly have.

And then we see a continui ng degradation
of the funding process within the Departnent of Defense.
So that, plus -- as the doctor nentioned -- | ETMs, have
pl aced undue burdens on this programas far as |I'm
concer ned.

And now they're starting to devel op the

fixes. Well, the worst thing in the world is to
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~underfund those, too, because all we're going to do is

prolong the fixes. It costs nore noney to retrofit
production aircraft sone tine down the road.

So if the Departnent of Defense decides to
press this program the best way to do it would be to
stay in lowrate until such -- and use the noney to pl ow
It back into fix the airplane so we optimze it in every
way: safety, maintainability, reliability, et cetera.

GENERAL DAILEY: | think one of the things
t hat has al so been highlighted and would apply to this
part of the summary is that in many cases the systemis
wor ki ng properly for this airplane. The things that are
-- The communi cations, for exanple. The things that we
I nvestigated, we found that everything was normal .

But what this airplane requires is
sonet hi ng maybe --

GENERAL DAVI S:  Abnor mal .

GENERAL DAILEY: -- extraordinary at this
point. Not "abnornmal." Better, nore of at this point --
to get it up and to get the fixes in, because eventually
It's going to be subjected back into the system which
then gives it its fair share of cuts and all those other

t hi ngs that happen and it needs to be put in a protected
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node.

O maybe |I'msaying this, but |I'm ] ooking
for sonme agreenent -- that in order to get these fixes
properly incorporated, it does need to be protected in
sone way financially to get through this process. |Is
that a --

GENERAL DAVI S: Agreed.

GENERAL DAI LEY: Does anyone di sagree with
that? | nean, it's a nice thing to say. You'd say it
about any program of course, but in this case, | really
believe that it's essential.

Any ot her comments that anybody wants to
bring up in summary as far as -- that we need to further
addr ess?

| think we can nove on to the slide that
everybody's been waiting for, then.

How to proceed fromhere. W have three
alternatives that are presented. One is to cancel the
program and then go with the best alternative, which we
just had discussed in terns of it would nean a sacrifice
of being able to performthe mssion as stated and would
have ot her considerations in terns of the cost of

what ever an alternative is, and we have di scussed sone of
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‘that in fair detail.

The other would be to proceed with the
programas it's going right now, with no changes or in
baseline, and then a third: to proceed with a
restructured program and use a phased approach to return
to flight and tactical introduction with the specific
recomendati ons, and then go to the m ni num sust ai nabl e
production rate in the near-term which we've discussed.

But it's essential that that noney be
retained in the programso as to fund then the fixes to
t he devel opi ng of the engi neeri ng change proposal s that
have to be incorporated in the airplane to neet the
recomendati ons that we nade earlier, and then to provide
adequate and stable funding for this programso that they
can get it up and running.

And wth that woul d be perhaps firm
fixed-price, multi-year contracting to reduce the cost so
as to be able to re-introduce sone of these airplanes
t hat have been given up to neet then the inventory
requi renents that have been identified.

The "requirenents validation" refers to
the things that we said: the services nmay need to go back

and take a | ook at sone of the things that the airplane
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won't do right now -- and an exanple of that would be the

fast roping out of the cabin door -- and deci de how nuch
it's worth to nmake that happen, because it's been
determned right nowthat it's not practical and it was
dropped fromthat standpoint.

But if we want to nake it practical, how
do you do it? There are ways. For exanple, the doors
that conme on the back of a C 141 before you parachute out
t he back door. There are things you can do, but are they
worth it? And that's what | think we nean by the

"requi renents validation" there.

And then the safety -- hardware, software,
and operations -- considerations that we've identified in
detail in each of the issues.

Reliability and maintainability, which we
al so have specific recomendati ons on, while nmaintaining
the quality, which we think the programis in place;
mai ntai ning the training and inproving it through the
docunentation that would go with it, but the devices that
are in place appear to be as good as you can get at this
poi nt. Technol ogy publications are a significant part
and they go wth that reliability and maintainability.

And then keep everybody inforned across
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‘the programas to where we are and how we're getting

t here because we're into a noral e-building node at this
point again with the fol ks who have been involved in this
program and really the confidence of the country is
I nvol ved here in terns of whether this airplane is the
right one to be putting our troops in to send them off
into harm s way.

So we as a Panel have been charged wth
comng up with a recommendation to the Secretary of
Def ense and we need -- | think it falls in one of these
three categories or a conbination of them So...

GENERAL DAVIS: The second category w ||
probably lead to the first category. |If we continue
busi ness as usual, the programis just going to get
further behind. So, you know, it's alnost a choice of
one versus one.

MR AUGUSTINE: Well, I'Il start out if
you want to go in al phabetical order.

GENERAL DAI LEY: According to height, |
guess.

MR, AUGUSTI NE: According to height.

As you've said, we've talked a | ot about

what to do if you do go ahead, but we haven't really
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~addressed a key question, which is, should you go ahead

or not?

And | nust say that | viewthis on all our
parts as a very serious obligation in the sense that
we're going to ask Marines and Airnen to stake their
lives on flying in this machine if we go ahead; and if we
don't go ahead, we're also going to put Marines and
Airmen in a position of carrying out chall enging and
dangerous m ssions wth possibly not as good a nmachi ne as
they otherwi se could have. So it's a difficult decision.

| think by any standard | woul d descri be
this as a troubled program Four crashes, 23 lives | ost.
That's a troubled program On the other hand, we've seen
that a ot of other aircraft have had very conparable
| oss rates or even worse at this point in tinme, but
that's not nuch consolation to the people who have | ost
peopl e who were aboard the airplane, the famly nenbers.

| think one sort of has to start at the
begi nning and ask if the mssionis a legitimte m ssion,
and here speaking as a civilian, | don't put an awful | ot
of weight in the fact that there is a requirenent on the
books or a spec to do this or that.

I'"d like to put that aside and just kind
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~of address it froma judgnent standpoint. And having

talked to a |l ot of people who are involved, as we all
have, it seens |likely that in the world we live in, the
Marines are going to be asked nore and nore to carry out
the kind of mssion that this airplane is designed for.

Simlarly for the Air Force Speci al
Qperations folks. [|I'mstruck by the fact that their
m ssions alnost all tend to be front-page, national
prestige, on-line, have-to-succeed kinds of m ssions
where one wants to be very, very sure before you get into
themthat the result wll be what it was intended to be.

So | cane away feeling that the m ssion
description was legitimate. | don't want to defend a
par agraph or jargon or a requirenent here or there or
what ever, but the m ssion to ne nade sense.

That raises a question of what are the
alternatives to carry out the mssion? W've talked
about that. One is to take a current helicopter, a
derivative of a current helicopter. That has sone
problens. One is that none of themoffer the performance
in terns of speed, range, and so on. Another is that
they are either not in production or they fall short of

that capability, or both. So current or derivative
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‘aircraft certainly have sone shortcom ngs.

One could go to an all-new devel opnent,
whi ch has traditionally been sonething that's been done
under this kind of a circunstance. |'mnot aware of any
t echnol ogy, nor have we heard of any, | believe, that
woul d suggest that there is sonething out there that
woul d be a | ot better than the V-22 that offers a great
deal nore capability. The state of the art just hasn't
changed that nuch. And furthernore, when you do that,
you do usually just trade problens you don't yet know for
probl ens you al ready know.

The third is the V-22, which we've already
said is a troubled program-- or |'ve said.

And so you've got three choices, none of
which are ideal. That brings you to the status of the
V-22 program which | guess |I'd summarize as that it's
certainly not reliable enough in its present
configuration to be used operationally, in ny opinion.
It's certainly not maintainable in its present
configuration adequately -- or adequately naintainable
for operational use. Al of this raises safety questions
as we've seen and tal ked about. It does neet nost of the

performance or the classical performance requirenents
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quite well.

The key question -- and you raised it,
General Dailey -- when | started out on this trip we've
been on, was: |Is there sonething fundanental in the V-22,
the tiltrotor design -- sonething unique to it that nakes
it not workable? And we really haven't found that. The
accidents we've found, they've been the kind of -- cotter
key in the XV-15; reversed wiring on the V-22; flying out
of an envel ope -- out of the flight envelope. So |I can't
say that |'ve seen anything that suggests there's sone
f undanent al physics that nmakes this idea a bad idea.

At the sane tine, it's a conplex nmachine,
bot h aerodynam cally and nechanically, and given that, it
can be rather unforgiving. And certainly sone of the
accidents have had as related situations the fact that it
Is atiltrotor. For exanple, it has a tendency to roll
in a VRS state.

Wiere do you go fromhere? To ne,
starting anew is not the answer. | think the greatest
waste of noney in the DoD in history has probably been
starting prograns, spending a | ot of nobney on them and
stopping them and not getting anything out in the field

that's useful, and then starting on a new program
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Modi fying existing aircraft doesn't seem

to be the answer for the reasons |'ve tal ked about.

One really does cone into a judgnent
decision. And |I've talked to a |ot of people that |
respect a great deal, who have very different opinions on
this program but where | would cone out woul d be that
the V-22 probably is the best answer available. And it's
not ready today, though, for operational use; not close
toit, in my opinion.

The things that need to be done are to
suspend all night operations; to suspend carrying
passengers on board the aircraft; to get back into the
engi neering node and a test node; to go through and do a
t horough single-point failure analysis -- particularly
the flight control system particularly the hydraulic
system-- to nake the engi neering changes that one has to
make, and then begin doing engi neering tests.

And | say engineering tests here. By
that, I nean the ol d-fashioned kind where you go out and
you try to learn and you try to inprove. Not where
you're trying to fill out a square on a report card so
t he program doesn't get cancel ed tonorrow, but go out and

test, test, test, test.
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And in the neantine, | think it would be

appropriate to cut the production back to the bare
mnimm-- and | nean bare. And the only reason |

woul dn't stop production is that it's so disruptive that
that in itself probably introduces nore safety and
reliability problens than continuing at a | ow rate.
There's also a maj or cost issue that's obviously invol ved
t here.

When that's successful -- that program --
that maturity phase -- then | think is the tinme, and only
then, to bring it back into production at a higher rate
and head it towards an operational capability. And |
woul d take however |ong that takes. | have no idea how
long it would be, but | wouldn't let tine be the driver.

| guess one maybe | ast comrent woul d be
t hat the managenent structure -- |'mstruck by the Joint
Program O fice has worked nmuch better than I woul d have
thought. But | think for a programof this inportance,
if we were to go ahead, | would certainly recomrend that
a process be inplenented where once a nonth the CEO of
Boei ng and the CEO of Bell, program manager for the
governnent, and the Joint Program Ofice, spend a day or

a hal f-a-day where those very seni or people can get nore
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~personally involved in this program because | think it's

going to take that kind of attention to pull it off.

My bottomline would be to continue to
pursue the V-22, but to do it in a very deliberate
manner .

GENERAL DAI LEY: Does the third option
there capture --

MR. AUGUSTINE: |t does.

GENERAL DAILEY: -- the deliberate
approach?

kay. Professor, any thoughts on this
one?

DR. COVERT: M. Augustine is a tough act
to follow That's ny first thought.

No, | think by and large he's presented a
very thorough and detail ed analysis of the pros and cons,
and | think that it's hard to find fault wi th anything
t hat he said.

But | believe that wth the suggestions --
I ncorporating the suggestions that he outlined, | think
that the result will be a very useful and productive
airplane. And it may ultimately by that point, also --

since | aman optimst and an idealist -- may al so show
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~sone other features that woul d have sone | ong-term val ue

to our econony.

So that | would -- Normis analysis -- |
woul d support going ahead with the program

GENERAL DAI LEY: General Davis.

GENERAL DAVIS: Sir, | vote for option
three. The mssion is valid, the airplane can do it, but
we nust be very careful how we get back to operational
flying once again. | agree with both the good doctor's
and M. Augustine's comments.

GENERAL DAI LEY: Ckay. | mght just nmake
a comrent that when | cane into this Panel, | had sone
reservations, being a forner Marine and having been
I nvolved in the program And so when | was asked to
participate, | went to the Commandant and told hi mthat
If we do this and it conmes out that the program should be
cancel ed, that that will be our recomrendation. And
General Jones, wthout hesitation, told nme, "That's
exactly what | want to know. "

Havi ng gone through the process and seen
what is in place and what can be done, | have the sane
feelings as the rest -- as has been expressed here by the

rest of the Panel -- that this airplane can do the job
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~and can be nade to work -- but I'mactually inpressed by

t he acconplishnents that the people who are operating it
t oday have achi eved under the circunstances that they've
been operating. W have given themabout as difficult a
task as they could get.

So | believe very firmy that option three
Is the right way to go, but with all of the cautions that
have been expressed that we have to do it right.

And | have seen in the past where panels
of this type have nade recommendati ons and there's a big
surge and things start to happen and they all are going
in the right direction, and then the systemtakes over
again and the airplane settles back into the normal node
where it's subjected to the things that happen because
there's not enough noney; there's not enough priority;
there's not enough whatever.

And | think that in this case we --
because of the things that have been stated about the
conplexity, the new things that we're doing here, that
this one requires special attention and protection in
ternms of getting through and up and running to where it's
a stabilized system

So | also support this and that,
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‘therefore, wll be our recommendation to the Secretary of

Def ense -- that we proceed with a restructured program
W th a phased approach to return to flight and tacti cal
I ntroduction, and specifically with the follow ng
recomendati ons, as anplified by our discussions here
today with the conclusions and reconmendati ons and
cautions that we've identified.

Does that sound about right for --

GENERAL DAVI S:  Agr eed.

GENERAL DAILEY: Al right. Are there any
ot her coments or anything we need fromthe Panel ?

DR. COVERT: Well, | think it appropriate,
al though you've inplied it, to thank everybody t hat
cooperated with us to the extent that -- because of the
unbel i evabl e -- Sqguadrons bent over backwards. Both
conpani es, NAVAIR -- everyone -- the Program Ofice --
has i ndeed been extraordinarily helpful. | think we
ought to acknow edge that.

GENERAL DAI LEY: Well, that's well said.
It is true that everyone who has -- W thank everyone who
has provided input to us. W've |istened carefully to
what you said. W appreciate your concerns.

And | think that this has been one of the
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finest experiences |'ve ever had in terns of the desire

on the part of everyone, no matter which side of the |ine
they were on -- whether contractor, governnent, famly
menbers, whatever it m ght have been -- all had the sane
goal, and that's to nake sure we get the best possible
equi pnent fielded that can be done. And that goal, |
bel i eve, can be achieved, but it's not going to be easy,
even with the information that's in place.

And 1'd also like to publicly thank the
Panel. This is one of the finest, as | said, experiences
that | have had. The nenbers and the staff of -- This
has not been a picnic in terns of getting through the --
M. Augustine has nentioned to ne this is the |ast panel
he's going to be on that's chaired by a forner Marine.

But thank you very nuch.

And wth that, this session is concl uded.

LI EUTENANT COLONEL LAPAN. Two | ast admn
announcenents, please. As Ceneral Dailey tal ked about at
t he begi nning, the Panel will provide its report to the
Secretary of Defense on the 24th of April. That report
wi Il then be made public on the 30th of April, so the
Panel nenbers will not be entertaining any questions this

af t er noon.
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Copies of the briefing slides that you saw

here are in the back corner of the room W ask that
everyone take just a single copy for yourself or your
organi zati on, please, so that we have enough for everyone
to have their own copy.

Thank you.

(Whereupon, at 1:02 p.m, the hearing in

t he above-entitled matter was concl uded.)

* * %




